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TWENTY- EIGHTH ANNUAL MEETING. 



PROCEEDINGS. 

The Kansas Academy of Science convened for the twenty-eighth 
meeting in the lecture room of Snow Hall, Kansas University, Law- 
rence, January 2, 1896, at 3 p. m. President Knaus in the chair. 

The secretary called the roll, and the following members responded to 
their names : E. B. Knerr, Warren Knaus, D. E. Lantz, E. C. Murphy, 
E. Miller, L. E. Sayre, F. H. Snow, T. H. Dinsmore, jr., W. A. Snow, 
D. S. Kelly, A. H. Thompson, B. B. Smyth, J. T. Lovewell, E. Ha- 
worth, J. T. Willard. A number of visitors were present, and before 
adjournment other members appeared, having arrived on later trains. 

Committees were appointed by President Knaus, as follows : 

On program and press: L. E. Sayre, T. H. Dinsmore, jr., W. A. Snow. 

On membership : E. C. Murphy, D. S. Kelly, E. Miller. 

On resolutions : A. H. Thompson, E. B. Knerr, B. B. Smyth. 

On nominations : F. H. Snow, S. W. Williston, J. T. Lovewell. 

On time and place for next meeting : E. Haworth, D. E. Laniz, 
J. T. Willard. 

Secretary read the correspondence which had accumulated during 
the year. 

President Knaus made a verbal report on the printing of volume 
xit of the Transactions. 

In the evening President Knaus delivered the retiring president's 
address, which was highly appreciated by the members present, inas- 
much as the history of the Academy was reviewed, and the more im- 
portant papers that have thus far been presented were classified and 
commented upon. 

After the president's address was concluded, various topics of a 
business interest to the Academy were discussed, chiefly relative to 
the division of the Academy into sections, appropriations by the leg- 
islature, the preparation of monographs on the natural resources of 
Kansas. 

A. H. Thompson read a paper (1) "On the publication by the 
Academy of scientific monographs on the natural resources of 
Kansas." 

On motion, the chair appointed as committee on monogj-aphs, A. 
H. Thompson, E. Haworth, S. W. WilUston. Digitized by GoOglC 
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A committee on necrology was appointed, as follows : A. H. Thomp- 
son, F. H. Snow, E. B. Knerr. 

Chairman Dinsmore, of program committee, announced the pro- 
gram for the next session. 

January 3, 1897. 

Academy convened at 9:30 A. M. Secretary read minutes of pre- 
vious session. Treasurer's report was read, and an auditing commit- 
tee appointed, consisting of D. E. Lantz, A. H. Thompson, E. B. 
Knerr. 

The membership committee reported a list of applicants; all were 
duly elected. 

The reading of papers was then taken up, and the following heard: 

2. Notes on frosted poor-will, D. E. Lantz. 

3. Color photography, E. B. Knerr. 

4. An improved clinometer, Alva J. Smith. 

5. A new theory of the surface markings of the moon, E. Miller. 

6. Telephonic communications with light-ships, L. I. Blake. 

7. The new elements argon and helium, E. C. Franklin. 

The committee on necrology reported that during the year Prof. 
Robert Hay, Prof. D. H. Robinson and I. B. Ashton had died. Ap- 
propriate resolutions were reported, adopted, and entered on the min- 
utes of the Academy. 

Adjourned to meet at 2 p. M. 

Academy convened at 2:30 P M. Librarian B. B. Smyth made his 
annual report, which was duly accepted. 

On motion, the librarian was authorized to dispose of 350 copies of 
the reprint edition of volumes i to iii at 50 cents per set, to reimburse 
the treasury for the expense of the reprint. 

Reading of papers W6W then resumed. 

8. An experiment in rain-making, T. H. Dinsmore. 

9. A polished glacial rock near Topeka, J. T. Lovewell. 

10. Foucault's pendulum experiment, J. T. Lovewell. 

11. A new drill hole in Wichita, J. R. Mead. 

12. Cone-in-cone structure, H. J. Hamly. 

13. Closing of the Michigan glacial lakes, B. B. Smyth. 

14. Salt beds of Kansas, M. Z. Kirk. In the absence of the au- 
thor, this subject was presented by Prof. E. Haworth. 

15. The flint hills: an object-lesson in physiography, E. Haworth. 

16. Horsebacks in coals of Cherokee and Crawford counties, W. 
R. Crane. 

17. Water storage in Dakota formation in Kansas, S. Z. Sharp. 

18. On extinct bison from western Kansas, S. W. WillistoiJOOQle 
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19. Irrigation in Cheyenne county, W. N. Logan. 

The auditing committee reported that they had carefully examined 
bills, accounts and" entries of the treasurer, and found them in every 
respect as presented in his report. Report received, and the com- 
mittee discharged. 

Committee on nominations reported: 

For president, D. S. Kelly, Emporia. 

First vice-president, S. W. Williston. Lawrence. 

Second vice-president, D. E. Lantz, Manhattan. 

Secretary, E. B. Knerr, Atchison. 

Treasurer, L. E. Sayre, Lawrence. 

Librarian, B. B. Smyth, Topeka. 

Curators: A. H. Thompson, Topeka; B. B. Smyth, Topeka; G. P. 
Grimsley, Topeka. 

On motion, the secretary was instructed to cast the vote of the 
Academy for the above officers. 

B. B. Smyth reported that 1,500 bound and 500 unbound copies of 
volume XIV would be issued by the state. 

Dr. L. E. Sayre then presented his paper ( 20 ) on " Serum Ther- 
apy," in the form of an illustrated lecture with lantern views. 

After the lecture by Doctor Sayre, the Academy, by invitation, ad- 
journed to the rooms of the library building, where an hour of pleas- 
ant social intercourse was enjoyed, followed by a unique banquet 
under the hostship of the University science club " It." 

January 4, 9:30 a. m. 

Academy convened, with President Kaaus in the chair. President 
elect D. S. Kelly was called to take the chair, and in doing so re- 
sponded in a fitting address. 

Minutes of the previous session were read. 

The committee on monographs reported as follows: 

Your committee appointed to investigate the matter of publishing scientific 
monographs by the Academy upon the natural resources of the state desire to 
submit the following : They would recommend the inauguration of the scheme 
proposed in the communication by Dr. A. H. Thompson, and to that end recom- 
mend the appointment of a committee to carry forward the work of receiving the 
material for the first volume on geology, to be submitted at the next meeting of 
the Academy. A. H. Thompson, 

S. W. WiLLISTON, 

Committee, 

The report was adopted, and S. W. Williston, E. Haworth and Q-. P. 
Grimsley were appointed a committee to edit the first monograph. 

The committee on time and place of next meeting reported in favor 
of Topeka, and the Christmas holiday week, either immediately before 

Digitized by VjOC 
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the meeting of the State Teachers' Association or immediately after ; 
the exact dates to be announced later by the secretary. 
The reading of papers was then resumed : 

21. Some geometrical theorems, Arnold Emch. 

22. Notes on injurious insects, W. A. Snow. 

23. Notes on Kansas coleoptera, Warren Knaus. 

24. Restoration of saber-toothed cat from White River miocene, E. 
S. Riggs. 

25. A theory of absorption spectra, A. S. Dunstan. 

26. Notes on discharge of Kansas river since 1881, E. C. Murphy. 

27. Geology of Shawnee county, J. W. Beede. 

28. Stratigraphy from Atchison to Washington counties, E. B. 
Knerr. 

The committee on resolutions reported the following, which was 
adopted : 

Resolved^ That the Kansas Academy of Science express to the faculty of Kan- 
sas University and friends their high appreciation of the kindness extended in the 
generous entertainment of the Academy and visitors; and to the science club 
sincere thanks for the very acceptable and suitable introduction into the myster- 
ies of the ** It." A. H. Thompson, 

B. B. Smyth, 
E. B. Knerr, 

Committee, 

At the various sessions of this meeting, the following new mem- 
bers were duly elected : J. W. Stailey, Lawrence ; Elam Bartholomew, 
Rockport; C. N. Gould, Maple City; W. G. Riste, Phillipsburg ; 0. S. 
Caldwell, Topeka ; T. D. A. Cockerell, Las Cruces, N. M.; H. C. Welty, 
Topeka; E. E. Tyler, Lincoln, Neb.; T. M. Aderhold, Topeka ; Chas. 
H. Sternberg, Lawrence; G. P. Grimsley, Topeka; W. R. Crane, Law- 
rence; W. N. Logan, Beloit; J. W. Wilson, Effingham; E. S. Riggs, 
Lawrence; Bamum Brown, Carbondale; Lottie E. Crary, Council 
Grove. 

On motion, the secretary was authorized to arrange the papers for 
next year's meeting according to the departments of science of which 
they treat. 

The time for the hearing of papers having expired, the following 
were ordered, on motion, to be read by title: 

29. Notes on the evaporation from soil and sand, E..C. Murphy. 

30. Electric resonance in circuits possessing mutual induction, A. 
S. Dunstan. 

31. Simple sounds of the English language, J. H. Carruth. 

32. Additions to Goss's Revised Catalogue of Kansas birds, V. L. 
Kellogg. 

33. Germination of Commelina and Tradescantia, J. B. Sr^orton. 

34. New fungi, Elam Bartholomew. Digitized by V^OOglC 
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35. Coleoptera of Saline county, and notes on habits and distribu- 
tion, A. W. Jones. 

36. Entomological collections of Kansas University, W. A. Snow. 

37. On the occurrence in America of the European ori»lid genus 
Phairoptera, W. A. Snow. 

38. The Dakota formation in western Kansas as a water-bearing 
terrane, E. Haworth. 

39. On the dermal covering of Hesperomis, S. W. Williston. 

40. Additions to the list of Kansas coleoptera, W. Knaus. 

41. Changes in the channel of the Missouri river at Atchison, E. 
B. Knerr. 

42. Tetra-chlor-meta-nitro-benzaldehyde, H. P. Oady. 

The Academy then adjourned, to meet at Topeka in accordance 
with a previous motion. 

E. B. Knerr, Secretary, 
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TRANSACTIONS. 



A NEW THEORY OP THE SURFACE MARKINGS OP THE MOON. 

By E. MiiiLBB, Lawrence, Kan. Bead before the Academy January 3, 1898. 

Our next-door neighbor, the Moon, although so near, has its mysteries. The 
problems arising from the lunar theories are so many and of such complex nature 
that as yet no complete solution of them has been reached. The dominant fea- 
tures are the craters ; and it is practically true that all lunar theories begin with 
them. The mountain ranges, the craters, the cracks and the seams upon the 
Moon, are clearly and distinctly defined with the assistance of a good telescope ; 
and by means of the art of the photographer, there are to-day better maps of the 
lunar surface that is exposed to our view than any maps ever constructed of a 
corresponding portion of the Earth's surface. 

Three theories have attracted considerable attention, to which a large amount 
of industry, patience and enthusiasm has been given. If not considered presump- 
tuous, I shall add another theory, one that is entirely new and original, so far as 
is known. A brief outline of the first, second and third will be given before 
touching upon the fourth. The first is known as the *' volcanic theory,'* the sec- 
ond as the ** meteoric,*' and the third as the "tidal theory." 

All known active and extinct terrestrial craters are volcanic beyond a doubt, 
and the great mass of writers affirm the same to be true of the lunar craters, all 
of which that are exposed to our view being, however, of the extinct variety. No 
craters upon our globe begin to approximate in size the largest of the Moon. 
There are lunar craters 800 miles in diameter, and they range from that size down 
until they become imperceptible. Those large plains upon our lunar surface, 
heretofore called seas, and of oval outline, are now by some classed as craters. 
The largest known crater upon Earth does not exceed 17 miles in diameter. Vol- 
canic action upon our neighbor, the Moon, must have been in its day much more 
terrific than anything of a similar nature upon our own planet. The number of 
lunar craters visible to us is somewhere in the neighborhood of 30,000. Estimat- 
ing one-half the Moon*s surface at about 7,000,000 square miles, and the surface 
of North America, excluding Greenland and the West India islands, at 8,000,000, 
we shall find by the most reliable statistics that North America has only one- 
tenth as many craters, both active and extinct, as one-half the Moon's total sur- 
face. This apparent discrepancy may be accounted * for when it is considered 
that upon the Earth two powerful agencies — aqueous and atmospheric — have 
been at work for perhaps millions of years, producing a demolition of craters, or 
burying them under successive layers of geologic debris. Without discussing the 
" volcanic theory " in detail, this simple reference to it must be considered suffi- 
cient. 

Mr, G. K. Gilbert delivered a very able and interesting address December 10, 
1892, before the Philosophical Society of Washington, on "The Moon's Face," 
of which the following may be considered the main thought : Basing his discus- 
sion upon the supposition that when the Moon was in the form of a ring similar 
to the rings of Saturn the time came when the stability of the lunar ring was de- 
stroyed and an indefinite number of moonlets, constituting in fact, a meteoric 
swarm, resulted. Under the superior attraction of one or more of the largest 
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masses, a trend toward that one was set up, and the impacts or collisions thus 
produced not only fused the striking meteorite but also that portion of the nu- 
cleus that was struck. A coalescence took place, the central body grew in size, 
and its power of attraction increased accordingly. In harmony with the laws of 
celestial dynamics, the velocity of the moonlets toward the central controlling 
mass would increase, and the energy expended would be sufficient to melt every 
moonlet, even though it should be composed of the most refractory substance. 
The portion of the surface of the central mass struck by the moonlet would itself 
be fused, and there would be formed a cup-shaped depression similar to the crater 
forms now seen upon the Moon, together with their attending phenomena. The 
larger the moonlet, the larger and deeper would be the depression and the greater 
the fusion of the rock material. The smaller the moonlet, the shallower would 
be the crater's depth, and less its diameter. I have seen in the cuts and gullies 
made by the overflow, and backwater, and subsequent subsidence, of the San 
Pedro river in southern Arizona, the plastic mud deposited by the falling waters 
of such consistency, that when a pound or two- pound rock was dropped into that 
mud, an examination of it next day showed a crater-like form resembling exactly 
the forms of the lunar craters, taking the normal type as an example. 

'* If a drop of water be made to fall on a still surface of water, the outward- 
moving annular wave at one instant incloses a crater ; at the next instant a mound 
rises in the center of the crater." In the case of the viscous mud, as shown in the 
example of the San Pedro, if a stone fall from a certain height, ** a cup-like cavity or 
crater with a smooth rim will be produced ; if it fall from a greater height it will 
produce a larger cup with smooth rim and smooth dome -like hill in the center." 
An experiment of this sort can easily be performed. The white streaks, consti- 
tuting one of the great lunar features, is by this theory of impact also accounted 
for. According to Dr. B. A. Gould, ** The most remarkable appearance of the 
Moon, for which nothing on Earth furnishes an example, is presented by those 
immense radiations from a few of the larger craters — perfectly straight lines, as 
though marked with chalk along a ruler — starting f roln the center of the crater 
and extending to great distances over every obstruction. My explanation is, that 
a meteorite, striking the Moon with great force, spattered some whitish matter 
in various directions. Since gravitation is much feebler on the Moon than with 
us and atmospheric obstruction of consequence does not exist, the great distance 
to which the matter flew is easily accounted for." Accepting the premises on 
which the ** meteorite theory " is based as true, all the characteristics of the 
Moon's surface — craters, streaks, central domes, rising from the floors of the 
craters, and even the building of the Moon itself — can be explained on the 
theory of the impact of moonlets or meteorites upon the central mass. 

But it may be stated tjiat the impact of the larger masses upon the central 
one, in order to produce results such as we see on the Moon's surface, is a theory 
that contains inherent and radical difficulties. The diameter of the Moon is 
about 2,100 miles, and by this theory we have a moonlet whose impact was ca- 
pable of producing a crater 800 miles in diameter. We may reasonably suppose 
that when the lunar ring was broken into fragments, the central mass may not 
have had a diameter of over 1,000 miles and collisions would take place not long 
after the dismemberment. A collision between two bodies, one 1,000 miles in 
diameter and the other 800 miles in diameter, would break both bodies into a 
multitude of smaller bodies, and hurl them outward into space in a thousand dif- 
ferent directions. This process would be carried on just as fast as the meteoric 
masses of the old ring should be drawn towards the center. A swarm of aster- 
oids would therefore, under such conditions, have taken the place now occupied 
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by the Moon. Yet it is fair to assume that the " meteoric theory " is true as one 
of the factors in any lunar theory that may be advanced. The volcanic is also 
another factor that must be considered as equally important. There is, there- 
fore, no objection to the statement that both forms of action, the volcanic and 
the impact of meteors, may have had each its due share in bringing about the 
present condition of the Moon's surface. 

The third or "tidal theory" supposes a time when the Moon was liquid but 
covered with a thin crust. ** The Moon then rotated more rapidly than now, and 
great tides, excited by the Earth's attraction, rocked and cracked its crust, and 
here and there squeezed out a portion of the liquid nucleus, which flowed back 
again when the tidal wave had passed ; but congelation caught the flood at its 
edges, so as to mark its limit by a solid ridge. By each successive tide the opera- 
tion was repeated, with the result that the wall was given a circular form and 
was gradually built up. The process was finally closed by the congelation of 
lava in the orifice, and while the congelation was in progress the last feeble 
eruption sometimes produced a central hill." The tidal theory is quite strong in 
certain directions, while in others it is weak. 

I now desire to pass by these three forms or theories, and construct another 
which may or may not have merit of its own ; a system of lunar dynamics, which, 
so far as I know, has never been looked at in the light in which I now propose to 
consider it. The suggestion is pertinent right here, that this fourth theory does 
not leave out of sight the other three as factors of importance in the solution of 
the problem in hand. 

After the Moon had collected her material together into the form of a globular 
mass, and before becoming a rigid body as it is now known to be, that is when 
still a gaseous or liquid body, there is scarcely a doubt as to the existence of a 
force within the Moon powerful enough to produce each and all the peculiar 
markings on the lunar surface. The most important member of the solar system, 
the Sun, is in either a gaseous or liquid 'state, and has been so for millions of 
years, and will continue to be so for millions of years more. During all these 
years the sun has been, and will continue to k>e, diminishing in size at the rate of 
about 250 feet in diameter per year. The annual contraction of the Sun's mass 
will in time not only solidify the Sun, but diminish very rapidly toward the end 
the amount of heat given off. Finally, the condition of the Sun may become that 
of a cold, dark body, destitute of both heat and light, and if there be no atmos- 
phere and aqueous vapor such as we are acquainted with, then the solar surface 
will present an appearance similar to that of the Moon — a surface covered with 
mountain ranges and peaks, craters, fissures, and streaks. But if an atmosphere 
and aqueous vapor should be in existence at that remote time of the future, then 
surface markings resembling those of the earth will .characterize the surface of 
the Sun. 

The contraction of the Sun at the rate of 250 feet^per annum is sufficient, ac- 
cording to the theory of celestial dynamics, to produce) all the heat the sun now 
gives off, and moreover is enough for that purpose until the Sun is diminished to 
the size of a body sensibly smaller than now. This contraction of the Sun and 
the consequent radiation of heat may in part be the form of energy, or one of the 
forms of energy, in operation upon and within the Sun, to which the sun-spots 
owe their origin. Sun-spots range in diameter from 500 to 100,000 miles or even 
more, and the penumbra is still greater. As to their depth, they seldom exceed 
2,500 miles, although in one instance, observed by Mr. Langley, the enormous 
depth of 5,000 miles was probably reached. 

The force, or forces, at work upon and within the Sun will, afterthe lapse of 

' ' ^ Digitized by Vj 
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ages, leave the body of the Sun in a viscous condition, and spots formed under 
such circumstance will become permanently fixed in the form of craters possess- 
ing the essential characteristics of the lunar craters. Not only the forms that 
are typical or normal, but those that are broken and misshapen, with rims, in 
some cases elevated several thousands of feet above the surrounding surface, but 
slightly pushed up in others; with cavities reaching in some instances to im- 
mense depths ; and with fissures and streaks, in straight or irregular lines, will 
all be found to dot the solar surface as abundantly as do those upon the face of the 
Moon. If there should be neither atmosphere nor moisture, then and there, all 
the rugged forms and appearances, the precise counterparts of those upon the 
Moon, will mark the period when the Sun will have ceased to radiate heat and 
light throughout the solar system, and will have become a dark, dead body, ready 
for some great catastrophe by which it may be transformed into another and per- 
haps more beautiful system. 

Taking the Sun as an example of a mode of action, is it beyond the realm of 
truth and of science to formulate a theory for the Moon similar to that which is 
now at work, and is actually passing before our eyes, upon the Sun ? The neb- 
ular hypothesis gives us a starting-point — a lunar ring, at first complete it may 
be, then broken into a multitude of fragments. Gravitation molded these frag- 
ments into a veritable planet that was to be our nearest neighbor. In its earliest 
. stages, the Moon was not a solid, rigid body, but a mass of gaseous or liquid 
matter in a condition of white heat. In time it contracted its volume ; heat was 
evolved ; and intense action set up in the mass. The results would be noticeable 
upon the surface ; and manifestations of protuberances and other phenomena, 
similar to those of the Sun, would naturally follow. As the ages rolled by, the 
heat would disappear in part by radiation, and partly by absorption, to be stored 
away as latent heat. As there was no atmosphere nor moisture, the resulting 
form of the Moon's surface then would constitute a photograph of its condition 
true to life as long as the solar system should endure. 

In conclusion, therefore, is not the assumption that the Moon-spot theory, to 
coin a term, is in sufficient harmony with well-established mathematical and 
dynamic principles to constitute a theory of as great importance as any other, 
and perhaps more satisfactory in that it meets the conditions of ^ astronomical 
science at all points ? 

This fourth theory does not claim to discard entirely the volcanic agencies, or 
the impact of meteors, or tidal action, but it does claim to be more general in its 
operations, more wide-reaching, and yet allowing to a certain extent the agencies 
of other forces as restricted and collateral, within limits. 

The contraction of the Sun's mass, the development of heat, and the immense 
energy consequent upon that development, as seen in splendid outbursts of the 
protuberances, the formation of sun-spots which, crossing the Sun*s disc, pre- 
sent such wonderful changes in form, size, and movement, may not all this be 
but a transcript of the story that the Moon might tell concerning the events that 
took place upon and within the lunar mass millions of years ago ? May not the 
present condition of the Moon's surface be a prophecy of what the Sun's will be 
in the far-distant future ? 

The energy of lunar heat when the Moon was an incandescent body must have 
manifested itself in results similar to those which the energy of solar heat now 
produces. The one is but a tyi>e of the other. 
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NOTES ON THE FROSTED POOR -WILL. 

Phalcenoptilus nuUalli nitiduM, Brewster. 

Synopsis of paper read before the Academy January 2, 1886, by D. E. Lantz, Manhattan, Kan. 

This subspecies of the Poor-will was first described by Mr. Wm. Brewster in 
The Auk for April, 1887, the type specimen having been taken on the Nueces river, 
Texas, February 27, 1886, by F. B. Armstrong, and the geographical range of the 
birds being given as Texas and Arizona. Mr. Brewster noted the occurrence of 
both nuttalli and nitidus in the Catilina mountains of Arizona, and suggested 
that possibly the two forms breed at different altitudes, or that the frosted might 
be only a migrant in that locality. 

In The Auk^ Vol. vi, p. 124, April, 1889, and in the Transactions of this 
Academy, Vol. xii, p. 24, the late Ck)lonel Qoss announced the addition of 
this bird to the avifauna of Kansas, his specimen having been taken at Neosho 
Falls, September 23, 1881. In his final work on the Birds of Kansas, Colonel 
Goss remarks concerning this subspecies : '* This bird does not differ in habit, 
actions, or size from P. nuttalli^ and I am impressecf with the thought that it 
may possibly prove to be a dichromatic phase like that of the screech-owl rather 
than a subspecies as now entered.'* This impression was also expressed by him 
in The Auk, Vol. vii, p. 286. 

A few reasons may properly be here introduced for sharing in the opinion so 
modestly stated by Colonel Gross. For several years I have been careful to ob- 
serve the color phase of every poor-will met with in the daytime. The frosted 
form is easily distinguished at a distance of two or three rods. About one-fourth 
of all the individuals seen were frosted. While I have never seen both forms of 
the adult birds together as mates, I have flushed one of each from the same hill- 
side within a few rods of each other. My conclusion that they were mates may 
have been unwarranted. Unfortunately, in the three cases where Mr. Blachly 
found the eggs in Riley county, only a single parent bird was captured, and in 
each case the bird was of the frosted form. In the several cases where I have 
found the eggs, either both parents were of the older form, nuttalli, or only a 
single parent was seen, and it of that form. 

On May 25, 1889, I found a nest in which were two young birds nearly ready 
to fly. They were unequally developed. The larger I should judge to have been 
about four days older than the other. It showed only the ordinary color phase, 
but the other bird showed the conspicuous white markings of nitidus on the 
wings and tail feathers, although the latter were but little developed. There 
was only one parent bird to be seen and it was typical nuttalli. All efforts to 
find the other parent were unsuccessful. 

Both varieties of the poor-will breed in similar situations near Manhattan. 
They are found near together, in one case in the same nest, cared for by the 
same parent. There is no perceptible difference in size, habits, notes, eggs, or in 
any particular except coloration. Both varieties are found in Texas, New Mex- 
ico, Arizona, and Kansas, while intermediate forms are reported from southern 
California. The Death Valley exploring expedition in 1891, found no specimens 
of nitidua; but nuttalli was quite common. Further investigation is necessary 
to establish the fact of dichromatism in the poor-will ; but the observations of the 
writer thus far made strongly support the theory. 
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ADDITIONS TO GOSS'S REVISED CATALOGUE OF THE BIRDS 

OP KANSAS. 

By Yebnox L. KEiiLOoa, Stanford University, Calif. Read by title January 4, 1896. 

Since the publication of Col. N. S. Qoss's ** Revised Catalogue of the Birds of 
Kansas" (May, 1886), a number of species not included in the catalogue have 
been noted in the state. Most of these additions have been recorded singly in 
The Auk^ but in order that they may be referred to conveniently I have here 
arranged these additions in the form of a supplement to the catalogue, continu- 
ing the numbering of the catalogue and maintaining the style of entry and refer- 
ence used by Colonel Gk>ss. Indeed, the additions consist largely of observations 
made and recorded by Colonel Gfoss since the publication of the catalogue, and it 
is but a small service to the memory of a revered friend that I offer in the colla- 
tion of these observations. A few notes regarding certain of the birds included 
in the catalogue are added for the purpose of making it as nearly as possible an 
up-to-date reference list of the Kansas bird fauna. 

ADDITIGNS. 

336. JEchmophorus occidentalia. Western Grebe. — A single specimen, a 
young male, was taken November 3, 1887, on the Kansas river at Lawrence. 
Prof. F. H. Snow obtained the bird of a young negro, and the specimen is now in 
the collection of the University of Kansas. 

337. Somaleria v. nigra. Pacific Eider. — A single specimen, a young 
male, was taken by A. L. Weidman, a hunter, on the Kansas river about six 
miles from Lawrence. The specimen is now in the collection of the University of 
Kansas. 

338. Oidemin perspicUlafa, Surp Scoter. — A single specimen was taken 
October 29, 1887, by Mr. A. L. Bennett, on the Kansas river at Lawrence. The 
specimen is now in the collection of the University of Kansas. 

339. Chen ccerulescena. Blue Gk>o8E. — This species, at the time Colonel 
Goss's catalogue was issued, had been dropped from the A. O. U. Check-List, in 
which it once appeared as an accepted species (No. 169), and had been placed in 
the hypothetical list, '*on account of the possibility that it is a colored phase of 
C?ien hyperborea (Pall.) " Since then the form has been declared a valid spe- 
cies (see Abridged Edition, Revised A. O. U. Check-List, p. 16, 1889). Colonel 
Goes in his catalogue stated his belief that the form would ^'eventually be de- 
clared a valid species." In his first "Catalogue of the Birds of Kansas," 1883, 
ccerulescena is entered as " migratory, rare." 

340. Or 118 canadensis. Little Brown Crane. — '* Migratory, not uncommon; 
arrives in March, returns the last of October. Omitted from catologue by over- 
sight." {Ooss, History of Birds of Kansas, p. 133, 1891.) 

341. lonornis martinica. Purple Gallinule. — A single specimen was killed 
in Riley county April 14, 1893, by a farmer, and came into the possession of Dr. 
C. P. Blachly, of Manhattan. 

342. jEgialitis nivosa. Snowy Plover. — In the Trans. Kan. Acad. Sci., Vol. 
X, p. 783, 1886, Colonel Goss says this bird is a common summer resident on the 
salt plains along the Cimarron river in the Indian territory, the northern portion 
of these salt plains extending across the line into southwestern Comanche county 
( Kan.) The birds arrive about May 1, and begin laying in the latter part of 



16 KANSAS ACADEMY OF SCIENCE. 

the month. The nest is simply a depression worked out in the sand. Eggs, 
three, 1.20 z. 90, pale olive-drab, approaching a light clay color, with a greenish 
tint, rather evenly and thickly marked with irregularly-shaped, ragged-edged 
splashes and dots of dark or blackish brown. Colonel Qoss shot two birds 
June 18, 1886, on the Kansas plains, and saw a female with two half-grown 
young. Just south of the line (in the Indian territory), he saw several of the 
birds, and startled one from a nest in the sand. In the *^ History of the Birds of 
Kansas," Colonel Gross refers to this bird as being ** quite common [in the limited 
part of the state above referred to.] " 

343. Colinus virginlanus texanus. Texan Bob- WHrrE. — ** This southwest- 
ern race, as a bird of central Kansas, rests on two specimens, adult females, in 
the U. S. National Museum, collected May 29, 1861, by Dr. Elliott Coues, on the 
Republican river, in the northwestern part of the state. I have been informed 
by military men and hunters that Bob-whites were occasionally seen on the Cim- 
arron river south of Fort Dodge from 1862 to 1866. This was long before our 
birds, in following up the settlements, had reached the central portion of the 
state, and it is safe to conclude that the birds found there were of this variety 
(texanus); and that they reached that vicinity by following the old military trail 
north through the Indian territory for the grains scattered along the route at 
feeding and camping places. Of late years the trail has been little used, and 
as the country was without settlement, their disappearance can be accounted for 
on the ground that they have been destroyed by enemies, or, for want of food 
and shelter, could not survive the cold winters." (Oo88y History of the Birds of 
Kansas, p. 222.) 

344. Plcicorvua columbiantta. Clarke's Nut-cracker. — "An occasional 
visitant. Mr. L. L. Jewell, of Irving, kindly sent me for examination a portion 
of a skin saved from a small bird shot August 13, 1888, by Mr. Charles Netz, near 
the south line of Marshall county." {GosSf History of the Birds of Kansas, p. 386.) 
Mr. H. W. Menke saw three birds in Finney county on October 10, 1891, and on 
the day before five birds were seen at Emporia, in the eastern part of the state. 

345. Carpodacua mexicanua frontalis. House Finch. — Five birds were 
taken out of a flock of 15 on January 5, 1892, by Mr. H. W. Menke, in Finney 
county. The species is common in Colorado and further west. 

346. Spizella monticola ochracea. Western Tree Sparrow. — "Winter 
sojourner in the western to middle portions of the state; rare or casual in the 
eastern portion. Leave about the first of April; return in October.'' [OosSy 
History of the Birds of Kansas, p. 460.) 

347. Piranga ludoviciana, Louisiana Tanaoer. — A male was taken by 
Mr. H. W. Menke on May 20, 1893, in Finney county. On June 1, 1893, several 
pairs were seen in a small Cottonwood grove in Kearny county (adjoining Finney 
county). 

348. Dendrolca casrulescena. Black-throated Blue Warbler. — One 
specimen ( female) taken by Mr. H. W. Menke in a deserted farm house in Finney 
county on October 17, 1891. The species belongs to the fauna of the eastern 
states. 

349. Hesperooichla ncevia, Va\iied Thrush. — A single specimen taken by 
Mr. H. W. Menke on October 17, 1891, in Finney county. 

Thus, the number reached in the cataloguing of the Kansas birds is 349. 
This, however, is not the true number of valid entries, two eliminations beings 
necessary (see postea). The number of species and varieties of which valid 

records of occurrence within Kansas have been made is 347. ^^ ^^^T^ 
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ELIMINATIONS AND SUBSTITUTIONS. 

Id the light of the conclusioDS reached by Dr. Jonathan D wight, jr., in his 

study of the Horned Larks of North America (see The AukyYoX, . p. 138, et seq,, 

April, 1800) Otocoria alpeatria, in Colonel Gross's catalogue (No. 180) as a rare 
winter sojourner, should not be listed as a Kansas bird. 

I suggest that Anas obscura, Black Duck, No. 24 of the catalogue, be 
dropped from the list of Kansas birds. No authentic record of the capture of 
this form in the state is known. See, also, Goss's *' History of the Birds of 
Kansas,'' p. 56. • 

Anas falvigulay Florida Duck, No. 25 of the catalogue, should be replaced by 
Anas fulvlgula maculosa^ Mottled Duck. Colonel Qoss says {Auk, Vol. vii, p. 
88, Jan., 1890): *' In my revised Catalogue of the Birds of Kansas, I entered this 
bird as the Florida Duck (Anas fulvigula). Mr. Sennett, in the July number 
of The Auk for 1889, describes a new duck from Texas, viz.. Mottled Duck 
{Anas maculosa)^ to which I find, upon examination, the Kansas bird should 
be referred, instead of to the Florida Duck as given." Since the publication of 
Colonel Gross's note in The Auk, the species maculosa has been degraded to a 
vsLTietj ot fulvigula, 

Phalcenoptilus nuttalli,* Poor-will, No. 163 of the catalogue, should be re- 
placed by Phalcenoptilus nuttalli nitidus, Frosted Poor-will. Colonel Goss says 
{AukyVoLyi, p. 124, April, 1889): **A single specimen, a female shot by me at 
Neosho Falls, September 23, 1891, entered [in the catalogue] as Phalcenoptilus 
nuttalliy has been since identified as this form [var. nitidus]^ In his '* Birds of 
Kansas," Colonel Goss says that this form, when better known, will without doubt 
prove to be a common summer resident. 

For Zonotrichia intermedia. No. 225 of the catalogue, should be substi- 
tuted Zonotrichia leucophrys intermedia. See note by Ridgway in The Auk^ 
Vol. VII, p. 96, Jan., 1890; and record of action of A. O. U. committee on no- 
menclature. Auk, Vol. VII, p. 65, Jan., 1890. The form leucophrys has been found 
to intergrade with intermedia. 

For Buteo harlani, No. 122 of the catalogue, should be substituted Buteo 
borealis harlani. See Auk, Vol. vii, p. 205, April, 1890, note by Ridgway ; and 
also record of action of A. O. U. committee on nomenclature, Auk, Vol. viii, 
p. 88, Jan., 1891. The form harlani intergrades with borealis, 

Botaurus exilis. No. 52 of the catalogue, should be Ardetta exilis, the genus 
Ardetta Gray being now recognized as a distinct genus, instead of a sub-genus of 
Botaurus. See record of action of A. O. U. committee on nomenclature, Auk, 
Vol. X, p. 61, Jan., 1893. 



NOTES ON OCCURRENCE AND BREEDING. 

The Pied-billed Grebe, Podilymbus podiceps, an account of the discovery by 
A. L. Bennett and myself of whose nesting in the state was recorded in the cata- 
'^ logue, was found nesting in Meade county, June 8, 1886, by Colonel Gross. I have 
1 also noted it nesting on a pond in Douglas county. 

Forster's Tern, Sterna forsteri, entered in the catalogue as "migratory, not 
uncommon ; may occasionally breed in the state," is definitely referred to in the 
" History of the Birds of Kansas " as a rare resident and common migrant. 

Colonel Goss recorded in the catalogue the occurrence of the Anhinga, 
Anhinga anhinga, in the state, a single specimen having been taken in August, 

* NoTB.— P/wi^cenoprtius nuttalli nitidus, Browst., is an addition to the list and occurs simul- 
taneonsiy with Phalcenoptilut nutallt^ which is after all the more common form in Kansas.— 
D. £. Lantz. 
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1881, in the Solomon valley. In the Trans. Kan. Acad. Sci., Vol. xi, p. 58, 1889, 
he reports the shootinfi^ of five of these birds on May 1, 1888, in Meade* county. 

The Ruddy Duck, Erismatura rubida^ entered in the catalogue as migra- 
tory, is listed in the *' History of the Birds of Kansas '* as a rare summer resident 
and common migrant. 

On October 17, 1890, a young female White-faced Glossy Ibis, Plegadis 
guaravna (Ldnn.), was shot on the Arkansas river by Dr. R. Matthews and sent 
to Colonel Qoas for identification. This is the second occurrence of the bird in 
the state. A third specimen was taken out of a flbck of 20 on a pond near Mc- 
Pherson, April 29, 1891. 

Wilson's Phalarope, Phalaropus tricolor, entered in the catalogue as a 
common migrant, was, on June 18, 1886, found by Colonel Qoea breeding on 
marshy ground bordering a pond in Meade county. The bird should be listed, 
therefore, as an occasional summer resident in western Kansas, and a common 
migrant throughout the state. 

On April 23, 1893, Mr. H. W. Menke shot a Lewis's Woodpecker, Afelanerp'es 
torquatua, in Finney county, this being the second reported occurrence of the 
species within the state. The Pifion Jay, C yanocephalus cyanocephalun, en- 
tered in the catalogue on a single occurrence at Lawrence, reported by Prof. F. 
H. Snow, is reported by Mr. Menke as having been a common winter resident in 
Fimiey county up to 1891, appearing in large flocks in the autumn of 1889, 1890, 
and 1891. 

Colonel Gk)ss, in the Trans. Kan. Acad. Sci., Vol. xii, p. 60, 1890, says that he 
is satisfied that the evidence upon which his catalogue entry regarding the 
breeding of the Sycamore Warbler, Dendroica domenica albilora, in the state, 
is not reliable. He adds, however, that he has upon several occasions met the 
birds in the state during the summer months. 



ADDITIONS TO THE LIST OF KANSAS COLEOPTERA. 
By Wabben Knaus, McPhersoD, Kan. Bead (by title) before the Academy January 4, 1896. 

For a number of years comparatively little systematic and careful collecting 
has been done in the state, with the view of adding to the already long list of 
Kansas beetles. The various lists of Kansas Coleoptera, as published in the pro- 
ceedings of this society, need revision badly. The entire material in the various 
collections should be gone over, identifications verified, and the list brought up 
to date in conformity with the advance made in this division of entomology. The 
truth of the above is illustrated by the genus Lachnoaterna, the material of 
which in Kansas collections has been recently worked over and a surprisingly 
large number of species new to the Kansas list identified. That the present list 
of over twenty-one hundred species and their varieties can be largely increased, 
no one will question who is a worker in Coleoptera. Persistent and intelligent 
collection of the smaller forms will add scores of species new to the Kansas list, 
and many species not now described. Such collecting should be especially suc- 
cessful in southeastern and northeastern Kansas, and in a lesser degree in south- 
western and northwestern Kansas. 

The following species not heretofore catalogued as belonging to Kansas have 
been taken since 1887, or identified in the collections of the State Agricultural 
College and State University. Identifications have been made and verified by! 
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M. L. Linell, E. A. Schwarz, and Thomas L. Casey, of WashiDgton, D. C; J. B. 
Smith, of New Brunswick, N. J.; and Charles Liebeck, of Philadelphia, Pa. The 
identifications in the Agricultural College collection have been made by Assistant 
Entomologist F. A. Marlatt, and in the State University by Entomologist Hugo 
Kahl, to all of whom many thanks are due. 

The numbers are those of Henshaw's list and the third supplement thereto. 
682. Amara subanea, Lee. Taken at McPherson, Kan., at electric lights. 

June, July. 
734. Badister maculatus, Lee. Taken at McPherson, Kan., one 8i)ecimen in 
electric lights. June. 
7746. Platynus texanus, Lee. McPherson, electric lights. May and June. 
9684. Bledius ineptus, Casey. Taken in Kansas, near Superior, Neb., in May 
and June; occurs burrowing in sandy mud along sand-bars in Republi- 
can river. 
3110. Hyperaspis signata, OH v. Benedict, Kan. April, two specimens. 
3315. Pediacus depressus, Hbst. Verdigris river, north of Benedict, Wilson 

county, Kansas. 
3625. SaprinuB patruelis, Lee. Kansas, near Superior, Neb. May. 
3683. Carpophilus antiquus, Melsh. Salina, Kan. 
3688. Colastus unicolor, Say. Wilson county, April, feeding on sap from elm 

stump. 
3734. Pocadius helvolus, Er. Taken with 3688. 

3730. Meligethes mutatus, Harr. Kansas, near Superior, Neb. May. 
3870. Baetridium striatum, Lee. Same date and locality as 3688. 

Limniehus sp. Reno county. May. 

5334. Ptilinus thoracicus. Rand. Kansas, near Superior, Neb. May. 

5425. Canthon nigricornis. Say. Taken on sand-dunes, near Medora, Reno 

county. May. 
5682. Serica curvata, Lee. Same time and locality as 5425. 
5730. Piplotaxis corvina, Lee. One specimen, Wallace county. July. 

10229. Laehnosterna hamata, Horn. Rare, taken May and June. In Wilson 

and Douglas counties. 

10230. Laehnosterna generosa, Horn. Not common. May and June. Wilson 

county. 

6749. Laehnosterna ephilida. Say. Not common. Specimen from Wilson 

county and in the University collection from Salina. July. 
10233. Laehnosterna hirtiventris, Horn. Not oommon. Wilson and Douglas 
counties. May. 

5762. Laehnosterna subpruinosa, Casey. Rare. Agricultural College col- 
lection. 

5759. Laehnosterna errans, Lee. Agricultural College collection. 

10235. Laehnosterna inversa, Horn. Rare. Agricultural College collection. 

10236. Laehnosterna bipartita, Horn. Not common. Wilson county, McPher- 

son, and Manhattan. May. 

10237. Laehnosterna vehemans, Horn. Not common. Wilson and Douglas 

counties. Manhattan. April. 

10238. Laehnosterna areuata. Smith. One specimen, Medora, Reno county*. 

May. 

10240. Laehnosterna dubia. Smith. Rare. McPherson. May. 

10241. Laehnosterna grandis. Smith. Rare. Wilson county. May. 

10242. Laehnosterna ulkei. Smith. Rare. Salina. May. Oooalp 
10246. Laehnosterna spreta, Horn. Four specimens. MePherSSfi.^y Mky. O 
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10248. Lachnosterna infidelis, Horn. Not common. Wilson county and Mc- 
Pherson. May. 

10252. Lachnosterna hornii, Smith. Rare. Wilson county. May. 

102l>3. Lachnosterna biimpressa, Smith. Rare. Specimen in National Mu- 
seum. Locality Manhattan. 
5776. Lachnosterna Knochii, Gyll. Common. Salina and McPherson. May. 
This species is usually mistaken for the more common rugosa. 

10228. Lachnosterna diffinis, Blanch. = rufiola Lee. University collection. 

10255. Lachnosterna implicita, Horn. Rare. Wilson county and Agricultural 

College collection. May. 
5782. Lachnosterna balia, Horn. Rare. Agricultural College collection. 

Lachnosterna minor, Linell. New species, described from a single male 

specimen in pamphlet No. 1096, Proc. U. S. Nat'l Museum, Vol. xviii. 
Collected by F. F. Crevecoeur, Onaga, Kan. 

5790. Lachnosterna albina, Burm. Rare. Agricultural College collection. 

5791. Lachnosterna parvidens, Lee. Rare. Agricultural College collection. 
10266. Lachnosterna affabilis, Horn. Rare. Two males in collection of Dr. 

Horn ; also in Agricultural College collection. 
10277. Stephanucha pilipennis, Kraatz. Medora, Reno county, Kansas. May. 

Taken on sand-dunes. 
6209. Microclytus gazellula, Hald. Wilson county. June. 
10428. Crepidodera longula, Horn. Taken on willow, in June and July, in Osage 

and Wilson counties. 
6871. Luperus brunneus, Cr. Wilson county. June. 

Blapstinus sp. Medora. May. 

7433. Blapstinus dilatatus, Lee. Taken in sand blow-outs near Medora. May. 
7442. Blapstinus moestus, Melsh. Same as 7433. 

7460. Ammodonus fossor, Lee. Taken at Medora, Kan., in sand. May. 
7531. Hypophloeus eavus, Lee. Taken under hickory bark. Verdigris valley, 

north of Benedict. 
8365. Apion robustum, Smith. Salina, Kan., on sundower. 
8373. Apion sordidum, Smith. Salina, Kan., on sunflower. 
8412. Apion griseum. Smith. Salina, Kan., on sunflower. 
8120. Apion attenuatum. Smith. Salina, Kan., on sunflower. 

Apion occidentale. Fall, Mss. Salina, Kan., on sunflower. 

Apion spinipes. Fall, Mss. Kansas, near Superior, Neb. May. Rare. 

Nebraskense, Fall, Mss. Kansas, near Superior, Neb. May. Rare. 

11115. Baris exigua, Casey. Kansas, near Superior, Neb. May. 

Rhyncholus sp. Larva burrows in decaying cotton wood ; beetles emerge in 

May and June. Can be taken in winter in larval burrows. Two other 
species occur with this, but none are described. 



THE DRILL HOLE AT- WICHITA. 
By J. B. Mead, Wichita, Kaa. Bead bofore the Academy January 3, 1896. 

In the year 1895, the city of Wichita voted $10,000 in bonds to drill one or 
more holes to ascertain what of value might be found beneath the city. Coal, 
salt, oil and gas were among the possibilities. 

A sample of each five feet in depth has been preserved in glass jars properly 
numbered. The hole is within the city limits, in the valley of the Arkansas, one- 
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fourth of a mile from the river and within 50 feet of the track of the Missouri 
Pacific railroad. Work commenced October 20, 1895. 

The first 12 feet was through surface soil and clay. Strata of quicksand and 
gravel filled with water were then reached. This constituted the underflow or 
*' subterranean river," as it was^called in the newspapers. Great difficulty was 
experienced in securing a curbing through this sand an'd Water, which caused a 
delay of several weeks. First, a round wooden pipe, 16 inches in diameter, 
strongly made of two-inch pine and wrapped with sheet iron, was placed in the 
hole and gradually sunk by pumping the sand from the inside. As depth was 
gained the pipe constantly bent to the southeast, indicating a pressure in that 
direction. Trains passing imparted a quivering motion to the sand and water. 
The wooden pipe was abandoned, as it could not be kept vertical. A heavy 
wrought-iron tube 14 inches in diameter was substituted, which proved a success. 

Following is a log of the well, which at this writing has reached the first hard 
rock, black fiint or chert, at a depth of 642 feet : 

Depth, Thickness, LoG OF THE WelL. 

/ect, feet. 

12 12 Surface soil and clay. 

27 15 Quicksand and water. 

42 15 Coarse sand and gravel, full of water. 

80 38 Tenacious blue clay. 

90 10 Gypsum crystals (selenite). Between 80 and 90 feet a pocket of 
smooth water-worn pebbles, consisting of white quartz, quartz- 
ite, granite, jasper, etc., broke into the well from the side. 

165 75 Alternating layers of clay, gypsum, and clay shales. 

250 85 Massive gypsum, gray and black. 

265 15 Blue shale. 

270 5 Gypsum. 

275 5 Light and dark shale. 

285 10 Soft clay shale. 

295 10 Clay and gypsum. 

300 5 Gypsum. 

325 25 Blue shale. 

350 25 Black shale. 

375 25 Blue shale. 

385 10 Dark shale. 

390 5 Blue shale. 

400 10 Black shale. 

440 40 Blue shale. 

455 15 White and gray gypsum. 

480 25 Shale, strongly charged with petroleum. 

490 10 Dark shale. 

550 60 Light gray shale. 

560 10 Gray limestone. 

563 3 Fine sand full of very strong brine which rose 300 feet in the drill 
hole, and would perhaps have risen to the surface had it not 
been stopped by the insertion of tubing. 

572 9 Gray limestone and clay. 

575 3 Clay shale. 

585 10 Black shale. 

590 5 Blue clay. 

600 10 Soapstone and clay or shale. Digitized by vjOOQIC 
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Depth, 


Thickne^t, 


fret. 


feet. 




610 


10 


Light gray limestone. 


615 


5 


Dark soapetone. 


630 


15 


Dark shale. 


637 


7 


Gray limestone. 


642 


5 


Black flint (chert). 



"CONE-IN-OONE" (AN IMPURE CALCITE). 
By H. J. Hasmlt, McPherson. Kan. Read before the Academy January 3, 1896. 

I have been unable to determine who first named this peculiar variety of im- 
pure calcite ^* cone-in-cone.** The name has apparently grown out of its peculiar 
structure, for ** cone-in-cone " in fact it seems to be. 

My attention was first called to the mineral about three years ago. Some 
took it to be fossil wood, which in some respects it resembles; others boring 
through it in well-making took it for a bed of bones, while still others supposed 
it to be a distinctive mineral, possibly new. During the summer of 1893 I found 
it in place in various localities in the northwestern part of McPherson county 
and the southeastern part of Ellsworth county. It is reported to be found in 
Lincoln and Russell counties. , During the past summer I found it in two locali- 
ties in Washington county. 

In McPherson and Ellsworth counties, where I have seen it in place in many 
localities, it is found always to occupy the same relative position, underlying the 
Dakota sandstone and clay, and overlying a bed of shells which varies from a 
fraction of an inch to two or three inches in thickness. Underlying the bed of 
shells there is a stratum of clay of considerable thickness, and rich in gypsum 
crystals. I have found in it almost perfect individual crystals seven inches long. 
Beneath the clay there is red shale. 

The cone-in-cone varies from less than an inch to six or seven inches in thick- 
ness. In Washington county it immediately underlies the Fort Benton limestone. 

Being desirous to know more definitely what the subjstance is, I had several 
analyses made of it. They all agree in making it a calcite with some Si02, Fe208, 
AIjOs, as impurities ; the purer specimens giving the regular calcite analysis with 
but slight impurities. The following are the results of the analyses : 
Si02 from 1.4 to 5.84 per cent. 
FesOa and AljOa from 1.2 to 2.62 per cent. 
CaO from 54.13 to 54.64 per cent. 
CO2 from a3.07 to 42.06 per cent. 
MgO from .0 to 2.76 per cent, 
and traces of several other compounds. 

No fossils were found in the cone-in-cone itself. It seems evident that it was 
deposited from a water solution, probably at the time when the seas were drying 
up, so that the water became saturated and the animal life destroyed. The pe- 
culiar almost constant cone structure is harder to explain, but most probably is 
due to the impurities. 
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THE CLOSING OF MICHIGAN GLACIAL LAKES. 
* By B. B. Smtth, Topeka. Read before Academy January 3, 1896. 

LivingstoQ county, Michigan, is near the center of the state ; and while its 
elevation is not great above the lakes, yet it is about the highest land in central 
Michigan. The waters from it run northward into Lake Huron, westward into 
Lake Michigan, and southeastward into Lake Erie. 

There is very little native rock exposed in the county ; there is a heavy mantle 
of drift nearly all over the county, in many places exceeding 100 feet in depth. 
This drift varies in its nature in different parts of the county : in some places it 
consists largely of clay thickly interspersed with rounded pebbles and boulders 
from four inches to perhaps two feet in diameter ; in other places the drift con- 
sists largely of gravel and water-worn pebbles to a depth of 20 to 40 feet, and 
again it consists of sand and clay heaped up into what is known as *^ short hills,*' 
often to a height of more than 100 feet. Moraines of stone are frequent, and 
nearly always run due east and west, occasionally varying to south of .east and 
north of west. 

Those high hills and drift lands are by no means the barren lands one might 
be led to suppose. Much of the drift is mixed with a large proportion of lime, 
or limestones, carried from hills not very far remote ; and the presence of stones 
on the surface seems to have a tendency to warm the soil and hasten the growth 
of crops. 

On many farms the stones are so thick on the surface that it is impossible to 
plow without removing the larger part of the stones to a depth that will permit 
plowing. These stones, although they entail much labor on the farmer, are a 
source of wealth after all ; they furnish material for all the fences needed, besides 
houses and other buildings. Allow me to describe one, that of Mr. Riddle, of 
Osceola township, which is representative of a great many of the wealthier farms 
of the county, especially of that township. 

Drift Pebbles. 

Miles of stone fence, four feet high, are to be seen. Some of these fences, 
especially those running alongside the main road, are built with an eye to artistic 
beauty. The base consists of a layer of heavy, rounded, gray granitoid stones ; 
then follow a couple of layers of smaller water-worn pebbles of nearly uniform 
size and about 10 inches in diameter; then a layer of heavy red quartzite about 
10 inches in thickness ; then again several layers of white rounded pebbles, finally 
capped with a layer of broad greenstone schist and blue limestone. Barn and 
other buildings are built of the same kinds of stone. 

The house, which is quite a roomy one, is built almost entirely of ovoid peb- 
bles about 5 by 8 inches in diameter and 11 inches in length. These pebbles are 
very uniform in size and laid up in the cementing material in herring-bone style: 
First, on a solid foundation of quartzite or granitoid boulders, a horizontal row, 
nearly on end, slanting upward to the right, next a row slanting upward to the 
left, and so on alternately, making the pebbles stand in zigzag fashion. An oc- 
casional binding layer of larger boulders of a different color is put in, the upper 
layer being especially heavy. The corners and door and window posts are of 
larger stones of different color laid flatwise; the lintels are of greenstone trimmed. 
The house has the appearance of having been quite recently built, buL^n inquiry 
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disclosed the fact that it had been built 18 years before. The cementiDg ma- 
terial in which these stones were laid must have been of an exceedingly good 
quality, and the builders must have perfectly understood the art of laying them 
up in that unique fashion. Except upon the sills and lintels no mark of tool other 
than that of trowel upon the mortar was noticeable upon the walls. Indeed 
these pebbles are so hard as to almost defy any tool to work them in£o shape. 

My object in describing such buildings and fences is not merely to show the 
thrift of the people, but to show the abundance of the drift material, where se- 
lections of so many stones, uniform in size, color, and shape, may be made. 

Lakes and Marshes. 

Nearly everywhere, in the hollows among these drift hills and on ^he low 
grounds where the hills do not exist, there are small lakes and numerous marshes. 
The marshes have the appearance of having at one time been lakes. Sometimes 
the marshes are mere circular belts of marsh surrounding small lakes that are 
continually growing smaller and smaller. In a few places the marshes have en- 
tirely overgrown the small lakes ; and near the middle, where they have not be- 
come entirely solid, a pole 20 feet long may be pushed down through the marsh 
into the underlying lake, which has not yet filled up below ; in other places where 
the lake is not yet closed, the edge of the marsh extends out over the lake quite 
thinly, and in such a way as to overhang the water, often to a considerable dis- 
tance. By standing on the ground in one spot, and dancing lightly, the surface 
all around for some little distance may be made to vibrate ; and if one were to 
continue the dancing or vibratory movement he would sink into the soft black 
muck entirely out of sight. Cows and horses often sink so they are unable to 
extricate themselves. They are then said to be "mired." 

Not all lakes have marshes surrounding them. Sand-bottomed lakes are not 
surrounded by marshes, but the water washes the clean hard shore ; mud lakes 
too are seldom surrounded by marshes ; but the lakes, whose bottoms are com- 
posed of a hard impervious clay, and which have, as nearly all lakes have, small 
sluggish outlets, are almost invariably surrounded by marsh. Marshes 'that 
have grown over shallow lakes have rapidly covered the entire lake and have 
caused the lake to disappear. The growth of marsh ovef the edge of deeper 
lakes, those reaching to a depth of 15 feet and upward, is very slow ; and on a 
lake with a depth of 30 feet the marsh around its edge is scarcely seen to make 
any progress. 

A recent visit to the home of my childhood has shown me what appears to be 
a surprising reduction in the size of those lakes. Naturally, a 30 years' absence 
would make the lakes appear very much smaller ; but that it is not all a personal 
diflference may be readily seen when the structure of those marshes is taken into 
account. The tall grass growing on the edge of the marsh next to the water, 
when it decays, largely overhangs the edge into the water, where it is held in 
place by the growing rootlets of the grass, until, after the lapse of many years, a 
perceptible thickness must be added to the extending edge of the marsh. The 
growth and extension of marsh is more rapid than the wear of the edge by the 
wash of the waves, which is scarcely anything. Again, the growth of pond-lilies 
and other water plants in the shallows rapidly hastens the extension of marsh 
and'the closing of the lakes by allowing a slight deposit on their floating leaves, 
to be followed by an interwoven mass of vegetation which permits the accumula- 
tion>f vegetable mold and humus. Extension of marsh under such conditions 
is many'times more rapid than where the water is deep. Extension of marsh 
over a deep lake may be estimated at one thirty-second to one-twelfth of an inch 
annually. This would equal a growth of one foot horizontally towarcHlie center 

gitizedbyVjiOOgle 



TWBNTY-BIGHTH ANNUAL MEETING. 25 

of the lake Id 150 to 400 years. The narrowest marsh I have seen around a little 
lake 30 feet or upward in depth is about 150 feet in breadth ; and if 7,000 years 
be taken as its probable duration, since the disappearance of the permanent ice, 
the lowest estimate would be about right. On the other hand, lakes one-half to 
one mile in extent and not over six feet deep have been entirely overgrown by 
marsh and are dried up. 

The thickness of the black vegetable stratum that covers any marsh varies, 
according to the depth of the original lake, from 2 to 10 or 12 or even 20 feet, 
where the lake is very deep. It takes a very long time for a thickness of two 
feet or more to form by the decay of the grasses and other marsh plants that grow 
there. After the marsh becomes firmly fixed to the ground, tamarack trees 
grow, and it becomes a swamp. 

Underneath the overhanging marshy covering at the edge of any lake may be 
found a certain depth of infusorial or calcareous earth. This forms around the 
edge of all marsh lakes. It does not keep pace in its growth with the growth of 
the marsh ; and if the edge of the lake where the shells may be found should be 
moderately deep, the shells are constantly falling through the ooze to the bot- 
tom, leaving the upper portion next to the marshy covering very thin and loose ; 
yet the growth of marsh surface continues, and when the lake is not deep its ex- 
tension toward the center is reasonably rapid. 

A Marsh Lake. 

A description of one of these lakes in this connection will be appropriate, as 
it is representative of a large class of very small lakes, all of which come under 
the rule as to closing : A small deep lake in the edge of the " short hills " and 
close to the great Shiawassee marsh hereafter described. It is known as Drew's 
lake, and is nearly surrounded by hills 25 to 40 feet high. The lake is nearly cir- 
cular ; diameter about 400 feet from marsh edge to marsh edge ; depth at edge 
of marsh 15 to 18 feet ; depth in middle of lake about 30 feet. The water is quite 
clear, though slightly reddened as though it were a weak infusion of grass, tama- 
rack, and other leaves. There is no permanent inlet ; there is a small sluggish 
outlet discharging about one-half cubic foot per second. Outlet is bordered by 
marsh land. 

Completely surrounding the lake is an annulus of marsh land 50 to 75 feet wide, 
covered with marsh grasses and sedges, with a few other marsh plants interspersed. 
Most of the surface of the marsh is one or two inches above the level of the water ; 
though there are spots one or two inches below the surface of the water. Such 
spots are covered exclusively with a small species of Eleocharis ( possibly E, ten- 
uis ), perhaps several species. 

Near the outlet and at one other spot which approximates a temporary inlet, 
there are boggy tracts in which the grass grows only on the tops of **bogs." 
These "bogs" are tufts of peat about 8 to 12 inches across and 10 inches high, 
broadest at the top, and 4 to 10 inches apart. They are level on top and uniform 
in height, with perpendicular or concave sides. Water flows sluggishly at times 
in the interstices between the bogs. There is no vegetation between the bogs, 
except in the drier places a little sphagnum. 

The'marsh floats. Thickness at its edge about 30 inches ; depth of underly- 
ing water about 14 feet ; one or two feet deeper in high water. Thickness or 
depth of marsh 50 feet back from the edge, 6 feet ; depth of underlying ooze 
about 8 feet. Measurements were taken with a smooth, sharp-pointed tamarack 
pole. The relative depths of humus and underlying ooze could only be deter- 
mined by the difficulty of pushing the pole down. As soon as the peaty stratum 
was penetrated the pole would go down easily. The pole brought up adhering to 
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its point a few small gastropods and other minute shells. The ooze underlying 
the peat consists mostly of minute particles of humus, having a specific gravity 
of 1.016, hence resting but very lightly at the bottom. The shells of dead dia- 
toms, with a small admixture of minute gastropods which at one time lived at 
the surface of the marsh, having greater specific gravity, fall through to the bot- 
tom and form a white stratum several inches in thickness in the course of time. 
This stratum is removed by the wagon load from dried marshes and spread over 
lands as a fertilizer for wheat. It is locally called ** marl.'* I do not know its 
value. 

For the first 25 feet surrounding the lake the marsh is a perfect morass, quite 
dangerous to walk upon, though it may be done ; for the next 25 feet it is reas- 
onably safe. It is all unsafe for cattle. This portion of the marsh is sprinkled 
with the common pitcher plant, Sarracenia purpurea. 

Immediately surrounding this first annulus is an annulus 10 to 25 feet wide, 
covered with the same species of marsh grasses and plentifully with Cassandra 
calyculata^ Andromeda poll/olia, and Kalmia glauca. 

Next outside of this is an annulus about 15 feet wide, covered almost exclu- 
sively with small tamarack trees 3 to 15 feet high. Here the marsh rests upon 
the solid ground. 

The next annulus surrounding the lake is covered with full-grown tamarack 
trees. The width of this ring is 40 to 50 feet, widening to more than double that 
in a pocket between the hills. This strip, although a few inches higher than the 
grassy marsh inside, is usually covered with several inches of water, and is 
known as " swamp." There is a slight admixture of clay with the peat here, be- 
ing carried from the neighboring hills. The peat here is composed of sphagnum 
instead of grass, as in the marsh inside. The sphagnum grows plentifully here 
between the roots and knees of the tamarack trees. 

Outside of the tamaracks, next to the hills, there is an interrupted strip of 
black ash swamp, varying from nothing to 50 or 60 feet in width in the pocket 
between the hills. Here there are a few red birch trees, with here and there an 
occasional high-bush cranberry {Viburnum opulus) and clump of high-bush 
huckleberry ( Vaccinium ovalifolium). In this part of the swamp the wash 
from the neighboring hills has accumulated somewhat, so that it is almost dry 
except in freshets. Outside of this there are cultivated fields. 

Marl. 

I hold in my hand some samples of marl taken from a marsh at the head of 
the Shiawassee river, in which the lake has entirely disappeared. The marsh is 
many miles in length ; its width at the place observed is nearly half a mile and 
its depth in the center is about seven feet. Recently a large ditch has been dug 
lengthwise through the marsh, cutting down to the clay foundation. Lateral 
ditches have been dug by the people from the side of the marsh to the main 
ditch. Measurements of the depth in one of these laterals, down to the blue clay 
substratum, are as follow : Near outside edge of the marsh, thickness of the 
black muck, 18 inches ; underlying white marl, 5 inches ; half way between edge 
of the marsh and the big ditch, thickness of the muck, 34 inches ; underlying 
marl, 10 inches ; thickness near the center of the marsh, of the muck, 4^ feet ; 
underlying marl, 32 inches. The muck would probably have been deeper, but 
that at about the time of disappearance of the lake there was deepened drainage, 
causing the center of the marsh to settle down into a dishing shape, leaving the 
outer portion flat, as are all Michigan marshes. 

These three samples of marl were taken from the three localities mentioned as 
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having been measured. No. 1, from the edge of the marsh, represents the most 
ancient peijod ; No. 3, from the middle of the marsh , the most recent. 

To sum up : First, all Michigan lakes are disappearing, not by drainage or 
evaporation altogether, but by being converted into bogs or marshes. Many shal- 
low lakes are already closed in that manner ; all others are closing. Second, de- 
posits in those lakes do not succeed each other from the bottom upward, but from 
the sides centerward. A find resting on the clay four feet below the surface near 
the edge of a marsh or ancient lake may represent a time vastly anterior to a find 
similarly situated 20 feet below the surface near the center of the same marsh. 

Another closing observation : Additions of growth in a marsh are not made 
entirely by horizontal deposits of foliage, but largely by perpendicular additions 
of grass roots throughout the extent of the newly forming marsh and by perpen- 
dicular additions of grass leaves overhanging the edge next the lake. Pressure is 
mostly horizontal and from the center of the lake toward its periphery by the 
swelling of the ice in the lake in winter. This aids in making the material con- 
stantly more compact after being once formed. It aids also in thickening the de- 
posit by reducing the surface dimensions. 



THE STRATIGRAPHY OF SHAWNEE COUNTY. 

By J. W. Bebdb, Topeka, Kan. Read before the Academy January 4, 1896. 

There are good exposures of the Upper Coal Measures, and especially of the 
highest Carboniferous coal-beds of workable thickness in the state, in Shawnee 
county. The best -sections are the bluffs on the south side of the Kansas river. 
The first students of this section of Kansas geology were Meek and Hayden in 
1858, and Prof. G. C. Swallow in 1865. Prof. O. St. John published the results 
of his work in 1881 and 1882. Later Prof. Charles S. Prosser and Prof. E. Ha- 
worth contributed to the knowledge of the region. 

General Description. 

There are about 550 feet of the Upper Coal Measures strata exposed, ranging 
from about 1,875 to 2,425 feet above the base of the Coal Measures.* The strata 
are a succession of limestones, shales, and coal. They dip to the west about 10 
feet to the mile. There are no faults or folds of any consequence. The highest 
stratum of coal found in paying quantity in the eastern half of the state traverses 
the county in a northerly direction, passing through the central part. 

The topography is comparatively simple. The Kansas river crosses the county 
from west to east, with a broad valley situated largely on the north side of the 
river. North of the river bottom is a rolling prairie, which rises to an elevation 
of about 1,100 feet A. T. at the north line of the county. A prairie extends from 
the south bluff of the river to a high divide, which traverses the county a little 
south of west, being intercepted for a few miles near Pauline. This divide 
reaches its highest point in the southwest corner of the county, where it is 1,200 
feet A. T.t In the southern part of the county lies the broad valley of Waka- 
rusa creek, which is nearly as low as the river bottom itself. Three heavy lime- 
stone systems give the more rugged topography to the county. 

While we do not enter into the discussion of the subject in this paper, it may 



*See Prof. E. Haworth, Kan. Univ. Qaar.. Vol. iii, No. 4. April, 1895. 

t U. S. topographic sheets. 
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be well to mentioD a few facts concerning the glacial geology of the county. 
Although the general trend of the terminal moraine is northwest and southeast, 
this is but very roughly true of the part which lies in Shawnee county. Enter- 
ing the county a little north of Richland, it extends in a northwesterly direction 
towards Topeka, passes around the north side of Burnett's Mound (three miles 
southwest of Topeka), thence a little westward, where it bears to the southward 
to within a m\le of Dover and crosses the west line of the county. The break in 
the divide at Pauline, which is fully a hundred feet in depth at that place, formed 
an outlet to the water at the foot of the glacier.* 

Historical. 

Meek and Hayden.— In 1858, Messrs. Messrs. F. B. Meek and F. V. Hayden 
crossed Shawnee county on their ** Greological Explorations in Kansas Territory." t 
In this preliminary tour, one or possibly two sections were made in this county. 
The most important section was made near the old Baptist Mission. Here a sec- 
tion of 164 feet is given in detail. The place was probably near the place where 
the Topeka sugar works are now situated. The other section was one of 12 feet,, 
somewhere southwest of Grasshopper creek. 

Swallow.— Later Prof. G. C. Swallow, in his ** Section of the Rocks of East- 
ern Kansas," J gives a section of the rocks of eastern Kansas which crosses 
Shawnee county from west to east. The structure is given in detail, but con- 
tains several errors. He gives 32 strata, which are probably supposed to be 
contained within the county. This includes sandstone and shale strata, which 
change from one to the other, and can hardly be separated with any degree of 
distinctness. 

St. John. — Prof. O. St. John, in his article on the "Geology of Kansas," § 
gives a clear description of the Kansas Coal Measures and correlates the Topeka 
coal with that of Burlingame and Osage City. 

Prosser.— Prof. Charles S. Prosser has recently done some work for the 
U. S. Greological Survey which extends into the county and is of considerable in- 
terest. He divides the upper part of the Upper Coal Measures ] and Permian of 
eastern Kansas into formations, the lowest of which is the " Wabaunsee." The 
shale overlying the Osage City coal is the base of this formation. 

Ha WORTH. — In an article entitled *'The Stratigraphy of the Kansas Coal 
Measures," ^ Prof. E. Ha worth gives the stratigraphy of the state in ascending 
order. Shawnee county is included in the section, and consequently its strata 
are correlated with those of the rest of the state. 

Stratigraphy. 

1. Tecumseh Shales.** — Beginning at the east line of the county and taking 
the strata in ascending order, is a series of shales of about 75 feet in thickness 
found east of Tecumseh and in the vicinity of Richland. These shales are nearly 
non-fossiliferous, of fine texture, containing many ferruginous concretions, and 
occasional strata of soft, shaly sandstone. They are somewhat of an olive color. 

2. Calhoun Limestone. — Three strata of limestone, bluish to yellowish gray 

* Mr. B. B. Smyth discussee this subject in Vol. xiv, Transactions of this Academy, pp. 220-226. 

tProc. Acad. Nat. Sci., Phila., 1859, pp. 8-30. 

t Prelim. Rep. Qeol. Sur. Kan., 1868. pp. 1-28. 

§ Third Biennial Rep. State Board Agriculture, Kansas, 1881-'82, pp. 571-579. 

Bull. Qeol. Soc. Am., Vol. vi, pp. 29-54; also, Jour. Geol., Vol. in, pp. 682-705, 764-800. 
•^ Kan. Univ. Quar., Vol. iii. No. 4, April 1, 1895. 

♦* These names are simply local references to the particular strata for convenience of students 
in this county, and no other importance should be attached to them. i r\r 
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in color, separated by layers of shale. The total thickness is 15 to 20 feet. The 
principal stratum is the uppermost, which varies from 7 to 10 feet in thickness. 
It is a massive limestone, in color light gray tinged with yellow. The texture 
may vary considerably in a short distance. The typical exposures are at Calhoun 
Bluffs, about three miles northeast of Topeka, where the Uaion Pacific railroad 
cuts the bluflP of the Kansas river, and just east of Tevis, and on the bluffs north 
of Bichland. It also appears on Muddy creek. It is hard and quite fossilifer- 
OU8. It has been quarried for paving stone, the quarry being situated north of 
the road where Sixth street crosses Deer creek. 

3. Calhoun Sandsto.ne and Shale. — This stratum is 50 to 65 feet in thick- 
ness. The lower part of the stratum is a layer of soft, argillaceous sandstone 
from 12 to 20 feet thick. This is perhaps the most persistent sandstone in the 
county. The shale is of bluish tint and comparatively fine texture. The loca- 
tion of this stratum is the same as the preceding, except that it ranges a trifle 
further west. 

4. ToPEKA Limestone ( Ha worth ).* — This system of limestone is 10 to 15 feet 
in thickness, according to the thicknesi of the clay partings, composed of four 
strata separated by partings of clay-like shale. This system forms a marked fea- 
ture in the topography of the eastern part of the county. Typical exposure at 
the county quarry in the fair grounds, at Topeka ; but here only the three lower 
strata are exposed. It rises in a southeasterly direction to the east line of the 
county, forming the tops of the high hills southeast of Tecumseh. It is exposed 
at Wakarusa station, and forms the top of the escarpment at Calhoun Bluffs. 
This limestone has been quarried more than any other in the county, and is used 
to a considerable extent for building purposes. It is a light buff in color, except 
the lowest layer, which is of a bluish gray tint. It contains considerable chert. 

5. Osage City Shales (Ha worth).*— This is a stratum of bluish varying to a 
yellowish shale, 50 feet in thickness, very argillaceous and nearly barren of fos- 
sils. Typical exposure, Topeka vitrified brick works, one-half mile west of 
insane asylum. It is the shale used by the above company in the manufacture 
of the walk and paving brick in Topeka. The. brick is of very high grade of 
hardness, and is the finest produced in this country for paving purposes. 

6. Osage Coal. — This coal is variously called the ** Osage," "Burlingame," 
" Scranton," ** Carbondale," ** Topeka," etc., coal. It is correlated by Professor 
St. Johnt as the Osage Coal. It is a stratum of bituminous coal from 6 to 20 
inches in thickness. It is mined three miles southwest of Topeka and from 
Martin's hill to within a mile and a half of Washburn College, and also at 
Burnett's mound. It appears near Pauline, where it is about six inches thick ; 
while on Wakarusa creek, west of Wakarusa station, it seems to be entirely 
wanting, or the shale above it thickened to four or five times its usual thickness 
in this county. On the north side of the Kansas river it is to be found on the 
Halfday and Indian creeks and also near Meriden and Valley Falls. 

7. Shunoanunga Shale. — Base of the ** Wabaunsee" formation of Professor 
Prosser. This stratum of shale varies from 10 inches to 10 feet in thickness and 
in color from a dark olive to a bluis * and even jet black. It is very fossiliferous 
in places. Localities same as previous stratum. Eastern extremity of this 
formation indicated on the plate by the line between the shaded and unshaded 
portions. Tue shaded portion is the Wabaunsee formation. 

♦These names are simply local references to the particalar strata for convenience of students 
in this county, and no other importance should be attached to them. 

t Ibid, See, also, Univ. Geol. Surv. Kan., Vol. i, p. 161, and foot-note. ^^-^ j 

tThird Biennial Report Kansas State Board Agriculture, 1881-'82, p. 585. gitized by VjOCWIC 
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8. Spring Rock (Swallow).* — Here we have two strata of limestone sepa- 
rated by a layer of shale. Of these the lower is the more important, the upper 
being as a rule very thin and somewhat argillaceous. The lower is about 20 inches 
thick, hard, bluish gray in color, often containing calcite crystals, and is susceji- 
tible of a high polish. It has been quarried for paving purposes, and is the hard- 
est limestone in the county. This stratum has, so far, produced a larger number 
of species of fossils than any other stratum in the county. Localities same as two 
previous strata. 

9. BuBLiNGAMK Shales (Haworth).t — Olive shales, generally very argilla- 
ceous, though arenaceous in places, 120 feet thick, and the most extensive shale 
bed in the county. The stratum is very fossiliferous in places, and barren of fos- 
sils in others. It is exposed at the Sugar Works, on the lower part of Blacksmith 
and Mission creeks, southeast of Auburn on Wakarusa creek, on the north side 
of the river from near Siver Lake, crossing the county in a direction east of north. 

10. Silver Lake Coal. — A bituminous coal 4 to 16 inches thick. This is the 
highest stratum of coal found in paying quantity in the Coal Measures in the 
state. It is mined at the Croasdale place, 10 miles southwest of Topeka, and has 
been mined at the Sugar Works, Silver Lake ( Pence^s farm ), and some further 
northeast, and is reported from the Pottawatomie reservation, and northwest of 
Meriden. 

11. Silver Lake Shale. — This shale, which is olive in color and not very rich 
ior fossils, is 15 to 35 feet in thickness, and contains a thin, very argillaceous lime- 
stone. 

12. Stanton Limestone (Swallow). J — This limestone is composed of two 
layers, separated by a thin parting of shale. The lower is the more important. 
It is from four to seven feet in thickness, massive, yellowish gray to gray, and 
almost non-fossiliferous. It resists the weather very well, and is easily traced 
across the county, as it often forms the top of high escarpments. It is exposed 
on Wakarusa creek, near Auburn ; on Mission creek, from a place west of Bur- 
nett's mound to the Kansas river ; at Burnett's mound, Martin's hill, and the 
sugar works; from Silver Lake up Big and Little Soldier creeks about three 
miles, thence in an easterly direction. It appears at Elmont and crosses the 
county line nearly north of that place. 

13. Soldier Creek Shale.— This shale is from 40 feet. to less in thickness, 
quite arenaceous, and moderately fossiliferous in places. Localities same as the 
preceding. 

14. Wakarusa Limestone. — A limestone two to four feet in thickness, very 
fossilferous, and a fine building stone. Localities practically the same as the 
two preceding. Named from the fine exposure of this rock on Wakarusa creek 
inmiediately south of Auburn. 

15. Auburn Shale. — This is a stratum of shale 8 to 20 feet in thickness, 
olive in color, and quite fossiliferous. Localities practically the same as the pre- 
ceding. 

16. Elmont Limestone. — A stratum of white or gray argillaceous limestone, 
very fossiliferous, from one to two feet in thickness. It is used in stone walls in 
some places. It is found on the tops of the hills near Elmont and north into 
Jackson county ; also on both sides of Big and Little Soldier creeks, from the 

♦Prelim. Rep. Qeol. Surv. Kan., 1868, p. 21, " No. 182." 

tUnlv.Geol.Burv. Kan., Vol. I, p. 162, r^ i 

X Prelim. Rep. QeoL Snrv. Kan., 1868. p. 20. ^-^^^^^ by GOOg IC 



TWENTY-BIGHTH ANNUAL MEETING. 31 

Kansas river up Blacksmith and Mission creeks two- thirds the way to Dover, 
and at Auburn. 

17. WiLLARD Shale. — This shale is 55 feet thick, and is exposed down Big 
and Little Soldier creeks from Jackson county to the Kansas river, and from the 
Kansas river to Dover; also southwest of Auburn and southwest of Burnett's 
Mound. 

18. Chocolate Limestone (Swallow).*— A limestone 7 to 10 feet thick, choco- 
late brown, sometimes lighter, and containing great quantities of Fuailina cylin- 
drica Fischer. This is the most easily recognized limestone in the county, often 
forming escarpments 50 to 100 feet high. It withstands weathering remarkably 
well, and is used quite extensively for stone walls. It would probably prove valu- 
able as a building stone. It appears on the top of the hill at Auburn and to the 
southwest ; also from Dover to the Kansas river, and from the Kansas river up 
the two Soldier creeks to Jackson county. It also appears along the base of the 
hills that border the Kansas bottom a few miles west of Rossville. 

19. Dover Shale and Sandstone. — This shale is 85 feet in thickness, very 
arenaceous in texture, varying in color from a light yellow to a deep brownish red, 
containing much argillaceous sandstone which is exposed on the road east of 
Dover. It is nearly non-fossiliferous. It appears near Dover and southwest, and 
in the northwest part of the county. 

20. Dover Limestone. — This limestone is four feet to less in thickness, ap- 
pearing near Dover and to the southwest, and in the northwestern portion of the 
county. 

21. Rossville Shales and Sandstone. -About 100 feet of shales and sand- 
stones (soft) of various colors, nearly non-fossiliferous; contains occasional 
streaks of limestone. Localities as before. 

Paleontology. 

Following is a list of the fossils of the county so far as known. The numerals 
represent the strata in which they are found ^s numbered in the text. Doubtful 
species are queried ( ? ). Liberal allowance must be made for lack of literature 
in determination. 

Lophophyllum proliferum, McOhes. 2, 4, 7, 8, 18. 

Undetermined, 2. 

Archseocidaris agassizi, Gein. 2, 4, 8. 

Campophyllum torquium, Owen, 8. 

Delocrinus hemisphericus, ( ), 7 ( S. A. Miller's identity). 

Fenestella limitaris, Ulr. ? 4*, 8*. 

Fenestella sevillensis, Ulr. 4*, 8*. 

Fenestella compressa, Ulr. 4*, 8*. 

Fenestella modesta, Ulr. ?? 4*, 8*. 

Polypora spiniodata, Ulr. ? 4*, 8*. 

Bhombopora varius, Ulr. 4*, 8*. 

Rhombopora lepidodendroides, Meek, 4. 

Synocladia biserialis, Swall. 4. 

Streblopora nicklesi, Ulr. 4*, 8*. 

Stenopora carbonaria, Ulr. 4*, 8*. 

Stenopora carbonaria var. conferta, Ulr. ? 4*, 8*. 

* Prelim. Bep. Geol. Snnr. Kan., 1868, p. 19. Geo^aphical names have beon applied as far as 
possible to all strata ; but this name and that of the ** Sprinfr Rock *' are qnite appropriate and 
not liable to be confused with anything else in this section, and hence they are left. 
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Blatostomella interstincta, Uir. i, S*. 

Productus cora, d'Orb. 2, 4, 7, 8, 14, 16, 18, 21. 

Productus costatuB, Sow. 4, 7, 8. 

Productus loQgispinus, Sow. 2, 4, 7, 8, 14, 16. 

Productus nebrascensis, Owen, 2, 4, 7, 8, 12, 16, 18. 

Productus puDctatus, Mart. 2, 4, 8. 16. 

Productus eemireticulatus, Meek, 4, 7, 8, 14, 16. 

Productus symmetricus, McChes. 6, 7. 

Productus pertenuis* Meek, 2, 4, 7, 8. 

Productus undetermined, 7. 

Undetermined, 14. 

Chonetes granulifera, Owen, 2, 4, 7, 8, 11, 12, 14, 15, 16, 18. 

Chonetes? undetermined, 16. 

Chonetes glabra. Hall, 7, 8. 

Spirifer cameratus, ( Hall ) Meek, 2, 4, 7, 8, 14, 16. 

Spirifer lineatus, Mart. 2, 4. 

Spirifer planoconvexus, Shum. 2, 4, 7, 8. 

Spiriferina kentuckiensis, Shum. 2, 4, 7, 8. 

Rhynconeila uta, Marcou, 2, 7. 

Rhynconella undetermined, 8. 

Discina nitida, Phill. 4, 7, 9. 

Discina convexa, Shum. 7, 8. 

Lingula mytiloidee, Sow. 7, 9. 

Lingula umbonata, Cox, 7. 

Athyris subtilita, Hall, 2, 4, 7, 8, 11, 12, 14, 16, 18, 21. 

Retzia mormonii, Marcou, 4, 7, 8, 11, 14. 

Derbya crassa, ( Phill.) H. & C. 2, 4, 7, 8, 14. 

Derbya robusta, H. & C. 2, 4, 8, 14. 

Meekella striocostata. Cox, 2, 14, 18. 

Undetermined, 18. 

Terebratula bovidens, Mort. 2, 4, 8, 12. 

Syntrielasma hemiplicata, ( Hall ) M. & W. 2, 8, 16. 18. 

Undetermined, 16. 

Myalina undetermined, 9. 

Myalina? undetermined, 7. 

Myalina perattenuata, M. & H. 7, 14. 

Myalina recurviroetris, M. & W. 2, 14. 

Myalina subquadrata, Shum. 2, 14. 

Myalina swallovi, McChes. 2, 4, 7, 8, 9, 21. 

Allorisma costata, M. & W. 16. 

Allorisma geinitzii. Meek?, 16. 

Allorisma granosa, ( Shum.) Meek, 2, 4, 7, 8, 9, 14, 16. 

Allorisma subcuneata, M. & H. 2, 4, 8, 16. 

Allorisma winchellii. Meek??, 7, 9. 

Allorisma undetermined, 4, 8, 16. 

Yoldia undetermined, 16. 

Pseudomonotis hawni, M. & H. 21. 

Monoptera marian. White, 4, 8. 

Monoptera? undetermined, 21. 

* The bryozoa from strata numbers 4 and 8 were accidentally mixed, and it is impossible to 
tell from which the various specimens came, but they are from one or the other, while some are 

"*™ ■ Digitized by VjOOQIC 
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Undetermined, 8. 

Aviculopecten coxanus, M. & W. 7, 8. 
Aviculopecten cftrboniferus, Stev. 7, 8. 

Aviculopecten hertzeri, Meek, 8. / 

Aviculopecten cf. lyellii, Daws. 8. 
Aviculopecten mccoyi, M. & H. 8. 
Aviculopecten neglectus, ( — ), 8. 
Aviculopecten occidentalis, Shum. 2, 7, 9, 14, 16, 21. 
Aviculopecten winchellii, Meek??, 4, 7. 
Aviculopecten whitei, Meek??, 3, 7, 9. 
Aviculopecten undetermined, 2, 4. 
Nuculana bellistriata, Stev. 7, 9, 16. 
Nuculana bellistriata, var. attenuata, Meek, 7, 8, 9. 
Solenomya radiata, M. & W. 7. 
Solenomya? undetermined, 8. 

Entolium aviculs^tum, ( Swall.) Meek, 2, 4, 7, 8, 14, 16. 
Schizodus curtus, M. & W. 4, 7, 16. 
Schizodus curtiforme, Walcott, 4, 8, 16. 
Schizodus rossicus, De Verne, 4, 8. 
Avicula lonf^, (Grein.) Meek, 7. 
Lima retifera, Shum. 7, 8. 
Nucula ventricosa. Hall, 7, 9. 
Pinna peracuta, Shum. 2, 4, 7, 8, 11, 16. 
Pinna subspatulata, Worthen, 2. 
Macrodon tenuistriata, M. & W. 4, 8, 16. 
Macrodon undetermined, 4. 
Prothyris elegans. Meek, 7. 
Aviculopinna americana. Meek, 8. 
Undetermined, 7. 

Dentalium meekianum, Gein. 18, 20. 
Machrocheilus intercalaris, M. & W. 16. 
Machrocheilus angoliferus. White, 7. 
Machrocheilus ventricosus. Meek, 7. 
Machrocheilus primigenius, (Con.) Hall, 8. 
Machrocheilus undetermined, 14. 
Loxonema undetermined, 8. 
Cf. Murchisonia marcouiana, Qein. 4. 
Aclis swallovina, (Gein.) Meek, 4. 
Euomphalus subrugosus, Hall, 7, 8, 9, 16. 
Anomphalus rotulus, M. & W. 7. 
Bellerophon bellus, Keyes, 7. 
Bellerophon percarinatus. Con. 7, 14. 
Bellerophon carbonarius. Cox, 4, 8, 11, 14. 
Bellerophon textilis, Hall, 16. 
Bellerophon montfortianus, N. & P.? 15, 16. 
Bellerophon undetermined, 8. 
Orthonema sublseniatum, Gein. 7. 
Naticopsis nana, M. & W. 7. 
Naticopsis ventricosa, (N. & P.) M. & W. 7, 8. 
Naticopsis wheeleri, Swall.? 2. 
Naticopsis altonensis, McChes. 8. 

Pleurotomaria grayvillensis, N. & P. 7. ^.^.^^.^^^^ ^^ GoOqIc 
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Pleurotomaria illinoiensis, Worthen, 7. 

Pleurotomaria perhumerosa, Meek, 7. 

Pleurotomaria sphserulata, Cod. 7, 14. 

Pleurotomaria subdecussata, Geio. 7, 11. 

Pleurotomaria tabulata, Hall, 2, 8. 

Nautilus occidentalis, Swall. 8, 14. 

Orthoceras undetermined, 4. 

Orthoceras undetermined, 14, 16. 

Orthoceras criboeum, GJein. 7, 8. . 

Cy there? undetermined, 9. 

Phillipsia major, Shum.? 2, 4. 

Phillipsia scitula, M. & W. 2, 4, 7, 8. 

Nautilus cf. fK>ndero8us, White, 8. 

Nautilus cf. planovolvis, Shum. 8. 

Peripristis semicircularis, Newb. & Worthen, 4, 8. 

Petalodus destructor, Newb. & Worthen, 2, 4, 8. 

Fossil worm?? 1. 

Fossil worm, 1. 

The writer wishes to acknowledge the valuable assistance of Mr. G. Fred. 
Miller and Mr. T. M. Aderhold in the work connected with this paper; also to 
express his obligations to Washburn College for the privilege of using their col- 
lections as an aid in compiling this list of fossils. 
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PKOCEEDINGS. 

The Kansas Academy of Science convened for the opening session 
of its twenty-ninth annual meeting in the Y. M. C. A. room of Wash- 
bum College, Topeka, at 2:30 p. M., December 31, 1896. President 

D. S. Kelly in the chair. 

The following committees were appointed by the president : 
Program and press : E. B. Knerr, E. Miller, J. T. Willard. 
Membership : B. B. Smyth, J. W. Beede, J. W. Wilson. 
Nominations : L. E. Sayre, A. H. Thompson, A. S. Hitchcock. 
Resolutions : S. W. Williston, A. S. Hitchcock, A. J. Stout. 
Necrology ; B. B. Smyth, E. H. S. Bailey. 
Time and place for next meeting : E. H. S. Bailey, J. T. Lovewell, 

E. B. Knerr, A. J. Smith, J. T. Willard. 

The secretary oaUed the roll of members and noted those present. 
The secretary read the correspondence for the past year. 
Treasurer SayrQ read his report, which was referred to an auditing 
committee, as follows : F. O. Marvin, F. W. Bushong, J. T. Willard. 
The reading of papers was then entered upon ; 

1. Barite nodules in wood, E. B. Knerr. 

2. An electric method for determining the mechanical equivalent 
of heat, J. T. Lovewell. 

3. On the Pleistocene deposits of Kansas, S. W. Williston. 

4. The timbered mounds of the Kaw reservation, C. N. Gould. 

5. Alkyl hypobromites, F. W. Bushong. 

On motion, Rev. J. D. Parker was made an honorary member. 

President Fairchild, of the State Agricultural College, spoke in the 
interests of a measure in the United States Congress, looking to- 
ward a more satisfactory correlation of the work of the national De- 
partment of Agriculture, and he desired the cooperation of the 
Academy. 

On motion, the chair appointed a committee of five to prepare a 
proper resolution, viz.: E. H. S. Bailey, J. T. Willard, E. B. Knerr, 

F. O. Marvin, A. S. Hitchcock. This committee reported subse- 
quently, as follows : 

Jieaolved, That we recognize the importance of a more stable organization <rflp 
the divisions of scientific research in the United States Department of AgricuK 

(37) 
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ture, and we heartily indorse a movement in that direction proposed in the pres- 
ent Congress. 

A. H. Thompson and J. T. Lovewell, in behalf of the Topeka 
Philosophical Society, made announcements of a reception and ban- 
quet, to be tendered the Academy at 7 P. M. to-morrow in the parlors 
of the CJongregational church. 

The program for the evening was announced and Academy ad- 
journed. 

Academy assembled at 8 p. m. in Washburn College chapel, with 
President Kelly in the chair. It was agreed to omit all business and 
proceed at once to the reading of papers. The following papers, all 
illustrated by the lantern, were then listened to with great interest by 
the Academy and visitors : 

6. The detection of adulteration in coffee, L. E. Sayre. 

7. Mars and his moons, E. Miller. 

8. The pollination of Asclepias comuti, W. C. Stevens. 
Adjourned, to meet in the morning in the Senate Chamber of the 

State-house, to hear the retiring president's address. 

Academy was called to order by President Kelly. In the absence 
of both vice-presidents, E. H. S. Bailey was called to the chair. The 
President's address was then heard: "Science in the Public Schools." 

A vote of thanks was voted President Kelly for his very able and 
timely address. 

Vice-President Williston was called to the chair. 

On motion, a committee was appointed to look into the matter 
of science teaching in the public schools, and to report at the next 
annual meeting of the Academy. Chair appointed D. S. Kelly, S. W. 
Williston, and A. S. Hitchcock. 

The following papers were then called for and read: 
9. Origin of coal, A. J. Smith. 

10. Injurious insects, S. J. Hunter. 

11. Water of crystallization and experiments with liquid ammonia, 
H. P. Cady. 

Adjourned, to meet in the afternoon at Washburn College. 

Academy assembled at 2:30 p.m., in Washburn College chapel. 
President Kelly occupied the chair. 

The committee on nominations reported: 

For president: S. W. Williston. 

First vice-president: D. E. Lantz. 

Second vice-president: A. S. Hitchcock. 

Secretary: E. B. Knerr. Digitized by vjOOQIC 
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Treasurer: J. W. Beede. 
Librarian: B. B. Smyth. 

Curators: A. H. Thompson, B. B. Smyth, J. W. Beede. 
On motion, the secretary was instructed to cast the ballot of the 
Academy for these oflScers. 

The following papers were read: 

12. Equus beds in central Kansas, J. W. Beede. 

13. EflSciency of salicylic acid as a preservative of cider, E. H. S. 
Bailey. 

14. The Mentor beds of Salina, A. W. Jones. 

15. A preliminary report on the geology of Effingham ridge, J. 
W. Wilson. 

16. Prehistoric mounds in Cowley county, C. N. Gould. 

17. A weather-bureau kite, T. B. Jennings. 

18. Notes on the ecological plant geography of Manhattan, A. S. 
Hitchcock. 

19. Additions to the grasses of Kansas, A. S. Hitchcock. 

20. The buried moraine of the Sbunganilnga, B. B. Smyth. 
Adjourned, to meet at 9 A. M. to-morrow. 

In the evening, the Academy assembled in the parlors of the First 
Congregational Church, to partake of a banquet given by the Topeka 
Philosophical Society in honor of the Academy of Science. A very 
enjoyable evening was had, during which the following toasts were 
responded to: 

Master of ceremonies, Dr. A. H. Thompson. 

Invocation. — Rev. L. Blakesley, of Topeka. 

Our guests. — Pres. Geo. M. Herrick, of Washburn College. 

Our hosts. — Pres. D. S. Kelly, of State Normal School. 

Science and the pulpit. — Rev. A. S. Embree, of Topeka. 

Science and education. — Miss Emma F. Root, of Bethany College. 

The promotion of happiness in the detection of adulterants in 
food. — Prof. L. E. Sayre, of Kansas University. 

The effect of frosting on poor- wills. — Prof. D. E. Lantz, of the 
Agricultural College. 

Mesochorean greens (illustrated by specimens at hand). — Prof. 
E. B. Knerr, of Midland College. 

Woman in science. — Miss Anna H. Adams, of Washburn College. 

Telegram, ** Latest news from Mars." — Prof. E, Miller, of the Uni- 
versity. 

Pushes, pulls and diffusion of the Philosophical Society. — H. R. 
Hilton, of Topeka. 

The efficiency of salicylic acid as a preservative of the chemical 
knowledge of graduates. — Professor Bailey, of the State University. 
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January 2 — 9 : 30 a. m. 

Washburn College. — President Kelly called the Academy to order, 
and introduced President elect S. W. Williston, who took the chair, 
acknowledging the honor in a graceful little speech. 

Minutes of the previous session were read and approved. 

The auditing committee reported that they had examined the treas- 
urer's accounts, and found them correct. 

The librarian presented his report, which was adopted. 

^On motion, the executive committee was instructed to place a suita- 
ble price on back numbers of the Transactions. ^ 

The report of the board of curators was read and accepted. This 
report called out considerable discussion on the condition of the 
scientific exhibits in the state-house; and a committee, with Professor 
Williston as chairman, was appointed to endeavor to secure a salaried 
officer by state appointment, whose duty it shall be to care for all 
scientific collections in the state- house. 

The following papers were read: 

21. So-called "glacial boulders" in McPherson county, J. W. 
Beede. 

22. Some Kansas mineral waters,- E. H. S. Bailey. 

23. Some Atchison and Nemaha county mineral waters, E. B. 
Knerr. 

24. Some reptilian remains from the Kansas Permian, S. W. Wil- 
liston. 

25. Propagation of erythroniums, E. B. Knerr. 

26. Pendulum experiments, J. T. Lovewell. 

27. Formalin as a preservative of tissue, O. M. Irelan. 

28. Some comparative physiographic forms in Kansas, J. W. 
Beede. 

The following papers were read by title: 

29. The Cheyenne bottoms, B. L. Miller. 

30. A northern extension of the Comanche in central Kansas, 
J. W. Beede. 

31. The gypsum deposits of Kansas, Gt. P. Grimsley. 

32. The study of natural palimpsests, G. P. Grimsley. 

33. The Lachnostema of Kansas, W. Knaus. 

34. Additions to the flora of Kansas, B. B. Smyth. 

35. The utilization of a very common weed, L. E. Sayre. 

36. A provisional list of the flowering plants of McPherson county, 
H. J. Hamly. 

37. The chemical composition of some rooks used in cement pleis- 
ter, E. H. S. Bailey. 

38. The maximum value of the viscosity of the ether, A. S. Dun- 

Stan. Digitized by Google 
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39. The Arickaree shale, W. N. Logan. 

40. Notes and descriptions of Mydaidse, S. W. Williston. 

Mrs. Wood, of Topeka, appeared before the Academy in the Interests 
of a petition to the state legislature to prohibit traveling mesmerists 
experimenting with children. The matter was referred to a commit- 
tee: S. W. Williston, A. H. Thompson, Olin Templin. 

Professor Bailey, as chairman of the committee on time and place 
for next meeting, reported that his committee had failed to reach a 
definite conclusion. Thereupon it was moved that the matter be left 
to a committee consisting of E. H. S. Bailey, J. W. Wilson, C. S. 
Parmenter, to report to the secretary in ample time before the next 
meeting. 

The committee on resolutions reported the following, which was 
unanimously adopted: 

Resolved^ That the hearty and appreciative thanks of the Kanssyg Academy 
of Science be tendered to the president and faculty of Washburn College for the 
• excellent facilities afforded the meetings of the Academy; to the members of the 
Topeka Philosophical Society for their most hospitable and generous entertain- 
ment, and to the citizens of Topeka who have aided in making the present ses- 
sions of the Academy successful and interesting. S. W. Williston, 

A. S. Hitchcock, 
J. W. Wilson, 

Committee, 

At the various sessions of the Academy, the following new mem- 
bers were elected: E. M. Hoisington, Great Bend; J. E. Shacklett, 
Fall River; C. W. Pratt, Howard; E. N. Parker, Potwin; F. W. 
Busbong, Emporia; Peter Mc Vicar, Topeka; Edward Bumgardner, 
Lawrence; O. M. Irelan, Topeka; H. L. Nelson, Topeka; E. H. Hea- 
cock, Topeka; Benjamin L. Miller, Lawrence; D. E. Esterly, Topeka; 
R. B. Dunlevy, WinBeld. 

Academy adjourned. E. B. Knerr, 

Secretary, 
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TRANSACTIONS. 



SCIENCE IN THE PUBLIC SCHOOLS. 
By D. S. Kbllt, Emporia, retiring President, before the Academy January 1, 1897. 

Within the past 10 years there has been an unprecedented interest awakened 
in the natural sciences, both in this country and in the old world. The thought 
is no longer held that a training in the languages, mathematics and metaphysics 
constitutes an education ; but it is well-nigh universally recognized that science 
and scientific methods must not only be added, but must be given a prominent 
place. It is agreed that an ideal course of training should be broad, yet not too 
comprehensive ; that it should be liberal, but not too technical ; that it should 
develop rather than inform ; and that it should exercise all of the faculties rather 
than cultivate some at the expense of the others. The introduction of scientific 
methods in teaching history, etc., has been attended with gratifying results; but 
the application of the scientific' method to history can never take the' place of 
science. What the mind needs are facts based upon personal observation and 
experiment, and these can best be had in the study of natural history. Mathe- 
matics begins with axioms and history with recorded facts, both second-hand, and 
therefore not of the same interest as things observed and handled, from which 
the pupil gets thoughts from personal knowledge. Doubtless axioms and facts 
will agitate cerebral protoplasm ; so will a rose ; and a rose lives in the earth, 
while axioms and facts live in books and the minds of men. The scientific method 
applied to history, etc., has made these studies of greater value to the student 
than before, yet there is needed something the pupil can call his own as gained 
by personal contact and observation ; hence the great value of natural science. 
In spite of the fact that natural history surpasses all other studies in value as a 
basis in developing the young minds, it has been most tardy in finding its way 
into the curricula of studies in our schools. Physics and chemistry found their 
way into the schools long before biology, because of the supposed utility of them 
in the practical affairs of life. 

The recent establishment of agricultural colleges has emphasized the impor- 
tance of study in certain lines of science which would give the pupil the power to 
acquire to be self-reliant ; but no institutions have given more impetus to the 
study of science than scientific associations. This Academy has been the uplift 
of many a young man who has grown into prominence in his chosen field of re- 
search. The work of this Academy in developing talent has been indeed grati- 
fying ; and in the development of the material resources and wealth of the state 
there can be no computation of the value of this Academy. Yet it seems to me 
that there is a work for this Academy which it has not undertaken as yet. There 
is an influence which it can and should exert on the public schools of the state. 
The condition of science in the public schools is not what it should be. One ob- 
ject of this Academy is to encourage scientific study. We believe the study of 
nature should begin with the child. And yet in a very large majority of the 
schools of our state no provision whatever is made upon the daily program for 
this study. Our boys and girls are compelled to seek information from books 
alone, and thus dull their perceptive and reasoning faculties. Their education 
is obtained through the cramming process. They come to believe that because 
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a thing is stated in a book it must be so. Eyes have they, but they see not ; 
minds have they, but they reason not. What we need in this country more than 
anything else, just now, is a system of education that teaches us to examine the 
facts, gather the data, and upon these base a conclusion. This needs to be 
taught to all ages, from the kindergarten on up to the college president. 

Some few schools are doing good work, systematic work, in science. From 
such schools there are destined to go out many active observers of nature, and 
the influence of these schools will be felt in the years to come. And the schools 
doing the best science work, strange to say, are found in the large cities. This 
is owing to the energy and interest the superintendent has in such work. He 
sees the necessities, but is constantly hampered because of the lack of proper 
material for observation. 

There should be an impetus given to this work in our country schools, where 
the boys and girls are surrounded on all sides by an abundance of material. In 
many schools the science work has met with what might be regarded as a failure, 
and there is perhaps no branch of science so poorly taught in our schools (where 
any is attempted ) as zoology, and I might add next to this botany. What is the 
reason for this failure ? In most cases the teachers placed in charge of these 
branches have had no special training in science. They themselves have never 
learned to observe, and they know nothing of the methods which should be used 
in such work. Too frequently these branches are given to some teacher whose 
chief work is in some other line. It is quite easy to predict the result of any 
work under such conditions. The teacher is forced to treat the subject as he 
would history or grammar, depend upon the text-book, and the work therefore 
becomes a pouring in and a memory process. Too frequently the teacher expects 
too much of the boys and girls, and is constantly forcing them to form conclusions 
before they have sufficient data of their own ; and they soon become discouraged 
and go to the books for ready formed conclusions. 

But the experimentation made in elementary science in the last decade by 
superintendents and teachers has resulted in much good. They are gradually 
feeling their way down to the child in this work as in all other subjects. It is 
claimed by many that a course in natural science cannot be successfully carried 
out without special teachers. But how ridiculous that seems. If teachers in 
any public sehools had the same training from childhood in natural science that 
they have had in other subjects, there would attend their efforts the same good 
results. 

The effort for a number of years in the Boston schools attended by failure was 
due largely to lack of knowledge on the part of teachers, the employment of im- 
proper methods, and the use of improper material. When we shall use the chil- 
dren's own elements, the things that are simple to them and within their reach, 
and discover upon what they work independently with interest, how they work, 
what methods will best call out their activities and enable them to largely teach 
themselves, and by what means they can best express their ideas, we shall be on 
the sure road to successful work. Then there will go out into nature's fields 
scores of workers where now there is not more than one. 

The science of teaching demands a full recognition of an adequate presenta- 
tion of the subject to be taught. The normal schools rightly claim that a good 
reproduction naturally follows a good presentation. But unfortunately the re- 
production of a subject is too often a failure, because of the muchness in pres- 
entation. This is especially true in the sciences. The teacher, in making the 
presentation, sets forth as clearly as possible all the points in the subject. The 
pupil is left with nothing else to do but reproduce from memory what the teacher* 
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has preseDted. Some teachers acquire great reputation through their skill in 
developing a subject, logically bracketing-out the syllabus, as some one has said, 
*'on a rod of blackboard.'* Then comes the reproduction by the pupil, and, if 
he does not reproduce well, the presentation is thought not to have been clearly 
done; so it is repeated. This method is said to be psychological and scientific; 
nevertheless it induces passivity (a polite term for laziness), a habit of waiting 
to be told what to do, and a wrong attitude toward the work of investigation. 
It is a literary method carried over into science work, with disastrous results. 

The very best presentation of a thing is made by the thing itself. The thing 
must be suitable to the age of the pupils. Experience has shown that when 
pupils are given simple, natural objects in which they have some interest, and 
are permitted to observe, draw, and describe in writing, guided only by a few 
words written upon the blackboard, to show the order of the work, they acquire 
such a habit of application and power of expression as can be developed in no 
other way. They are so pleased with the expression of their own ideas that the 
disposition to appropriate the ideas of others ( to save themselves from thinking), 
or to copy the expressions of others, is entirely counteracted. The most impera- 
tive needs of the children are, ( 1 ) opportunities to work by themselves ; (2) 
skillful guidance ; and (3) generous encouragement. 

The ^'question-and-answer*' method is yet a very prevalent one; indeed, it 
appears to be about the only one known for science by a great many teachers, 
judging from its general use. In this method the teacher prepares the outlines 
and questions and determines the probable answers. With a great deal of coach- 
ing, he may succeed finally in getting the pupils to gfive the desired answer. 
This kind of teaching is very deceptive. A few bright pupils watch the inflec- 
tions of voice, and can soon tell by observing the teacher's face ( instead of observ- 
ing the natural object) just what the teacher wants them to say, and they say it, 
while the rest of the class wait to hear what the bright pupils have to tell and 
try to remember that. The pupils as a whole do not observe or think ; and the 
disposition to make independent investigations is not cultivated. 

If the teacher using the question -and-answer method would take a hint from 
the ludicrous answers frequently given by the pupils, when the objects are beyond 
their ability to comprehend, and if he would "right about face " and change his 
objects and methods, there might be some value coming out of such methods. 
There is a valuable experience to many a boy in eating a green apple. 

Here are a few sample answers to questions in teaching elementary science : 

1. The trachea is the windpipe going from the mouth to' the lungs and rami- 
fying throughout all parts of the body. 

2. A volcano is a mountain that emits fire, smoke, ashes, and burning saliva. 

3. " What is space ? " "I can't express it," said the boy timidly, " but I 've 
got it in my head." 

4. What is meant by digestion? We mean by digestion that the food is 
moistened,. so that it will not stick by the way. Food must be digested in order 
to pass through the stomach. The salivary glands digest it. Glands are muscles 
on each side of your jaw and in the ears. 

5. In a description of the spinal column, the teacher was informed that there 
is a cushion of gristle in between the vertebrae that goes into the holes every 
night and comes out every morning ; and that is the reason why we are taller in 
the morning than we are night. 

6. Another teacher was informed that some whales produced pearls and others 
ivory. They make ivory out of whalebone, and sometimes oil. 

There is much interest now in elementary science both east and >w«st of us 
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amoDg teachers, but for some reason that wave has not struck Kansas fery hard. 
The executive committed of our State Teachers* Association have been asked 
again and again to give place on the program for papers and discussions on 
science. Last year there were two short papers on the program, the only ones 
which I call to mind in the last 10 years. I believe that this Academy can exert 
an influence in the direction of bringing about more interest in regard to science 
in the public schools, and we cannot do a more valuable thing to the state, as 
well as to the Academy, in perpetuating it in future years. I would recommend 
that an effort be made to secure a science section in connection with the State 
Teachers' Association. There is such a section now in the National Association. 

One reason for the lethargy in science in our schools is that there is no require- 
ment made in sciences for admission into our colleges and universities. Colleges 
and universities object to recognizing work in science because inferior work is 
done in the lower schools. Yes, that is true, and will continue to be true so long 
as nothing is required of them. There are many high schools now in this state 
which have extensive courses in languages and mathematics and a mere smatter- 
ing of science. You ask the superintendent why this is so, and he will tell you 
he is preparing pupils for thQ University. Should the universities and colleges 
require a knowledge of elementary science for admission into their classes, it 
would at once set a standard of proficiency and give an authoritative call 
which would be a wonderful stimulus toward putting science into the pri- 
mary and secondary schools. If it be required of teachers to do a certain kind of 
work in a certain degree of proficiency, these requirements would soon be met. 
It is also claimed by college men that the lower schools cannot do the work 
right, if the teachers had the knowledge, from lack of proper apparatus. I 
maintain that a certain requirement from our universities would bring the 
apparatus needed to do the work. It is my judgment that the work in science 
would soon be done as well in all of the lower schools as in any other subject. 

According to our present system, the very best 15 or 20 years of the student's 
life is robbed of the subject which is of the most worth in giving him a founda- 
tion for most efficient work, and the result is that most of the young men and 
women who enter our normal schools and colleges neither know how nor care to 
observe. They want to see nature through books. And much of the time allot- 
ted to science in our higher institutions must be taken up in teaching the pupils 
how to observe and making them acquainted with the common things about 
them ; while, if this elementary work had been done in the lower schools, the 
time in the university could be used to give a deeper insight into nature and na- 
ture's laws, in carrying on lines of original investigations such as every student 
should do before he goes out from these institutions. 

Indeed, in many of the higher institutions the course and methods of work 
would suppose a previous training in observation and an acquaintance with much 
of nature and her phenomena. The students go out of these institutions into our 
lower schools, and attempt to teach nature, a thing which they do not know out- 
side of the laboratories. Whoever has not collected insects and plants knows not 
the halo of interest that old lanes and hedgerows can assume. When a teacher is 
on fire with a subject, he can fire the pupils with interest. And so a teacher that 
knows not nature in the fields is not fitted to teach elementary science in our 
public schools. 
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WHERE DID MARS GET ITS MOONS ? 
By £. Miller, Lawrence, Kan. Read before the Academy December 81, 1896. 

Newton's law of universal gravitation is exemplified in the movements of all 
the heavenly bodies, without exception. The illustration nearest to us is that of 
our solar system. Planets, asteroids, satellites, meteors, and meteoric swarms are 
controlled by it, and canAot escape from its power under any circumstances. It 
makes no difference whether the body moves in an elliptic, parabolic, or hyper- 
bolic orbit, or in the direction of a right line ; in any case the law holds good. 
The body moving may have such a marvelous velocity as to break away from the 
attraction of other bodies ; yet the law remains in operation. In multiple sys- 
tems of stars, some of whose orbits have been determined, and others whose 
orbits are now being investigated, the law is found to be valid. It is fair, there- 
fore, to presume from analogy that the universe of matter is all subject to the 
law that celestial bodies everywhere act upon each other directly as their masses 
and inversely as the square of their distances. 

It is true that the motion of a body in space may be so great as to effectually 
prevent the operation of the law, in spite of the attracting force of any other 
body, or of a number of others, or of an indefinitely great number of them, 
among which the moving body is passing. No. 1830 Groombridge is an ex- 
ample of a star traversing the celestial spaces at a velocity such that in the 
course of a great number of years the star will escape from the confines of 
our stellar system, and be forever after lost to our sight. Somewhere, son^e 
time, in the far distant future, 1830 Groombridge will be compelled to slacken 
sx)eed, and acknowledge the supremacy of the law of universal gravitation, 
and will then no longer '* devour its way" at the rate of 230 miles per sec- 
ond ; in other words, it will become a captive star amenable to law, and obliged 
to travel in an orbit of some sort or other. Illustrations of the capture theory 
are to be found in our own solar system, especially in the case of comets that 
have entered the system from outer space, and also of those remains of disinte- 
grated comets — meteoric swarms. There are families of comets belonging to 
our system that became members of it through the powerful influence of the 
giant planets. In every case of a comet of short period of revolution its orbit is 
found to be at certain points very close to the orbit of Jupiter, and when the 
comet's path crosses that of Jupiter, as Professor Young says, '^ one of the nodes 
is always near the place of apparent intersection, and if Jupiter were at that 
point on its orbit at the time when the comet was passing, the two bodies would 
really be very near each other. The fact as we shall see is a very significant one, 
pointing to a connection between these erratic bodies and the planet. This is 
true of all comets whose periods are less than eight years." Some one has re- 
cently suggested that the fifth moon of Jupiter is the result of the capture of a 
comet by the planet. Is it not possible that some of the moons of the giant 
planets may have been comets taken on the wing, so to speak, and subsequently 
transformed into satellites? 

May not the movements of large comets passing through our system, hundreds 
of thousands of years ago, account for the backward revolution of the satellites 
of Uranus and Neptune? In the satellite system of Uranus, which apparently 
contradicts the theory of the nebular hypothesis, the plane of the orbits of the 
moons is inclined at an angle of 89 .2 to the plane of the ecliptic. We know 

that the inclinations of the orbits of the comets range all the way fro 
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Now, putting these two facts together, we may see, first, that if the moons of 
Uranus and Neptune were formed in harmony with the nebular hypothesis, they 
acquired their anomalous backward movement of revolution around their pri- 
maries through the proximity of one or more large comets that at the time of the 
change were x>a8sing through our system; or, second, the comets moving along 
orbits that were at certain points close to the orbits of the planets were so com- 
pletely captured as to have their cometary orbits destroyed, and they themselves 
transformed into moons, ever after to exist as moons or comet satellites of Uranus 
and Neptune. In this manner, comets transformed into moons or comet satellites 
would, by the superior attraction of the planets and their proximity, necessarily 
change the character of their orbits from that of the parabola to that of the 
ellipse. 

Farther, instead of revolving around both the Sun and their captors, as many 
of them now do, with the Sun in the principal focus, the comet-satellites would 
move as do the moons of Jupiter and Saturn, merely attendants upon their pri- 
maries as the latter revolve about the Sun. It is pertinent to inquire how a comet, 
with a tail 50 or 100 millions of miles long, can be changed into a mooo-like body. 
The nebular hypothesis tells how planets and satellites are formed out of rotating 
masses of nebulous matter ; how a portion of that matter is thrown off, of which 
a controlling central mass has power sufficient to attract to itself all the other 
particles belonging to it ; and how there results from this operation a compact 
body like that of a moon. A cdmet has a nucleus from which extends a tail 
longer or shorter, as the case may be. Near to and under the tremendous attrac- 
tion of a giant planet, the motion of the comet in its orbit will be set up ; an 
attraction will begin to be exerted upon that part of the tail nearest the nucleus, 
and a drift of cometary matter started at once toward the now more powerful 
center of attraction located in the nucleus ; and this attracting force will increase 
as long as the cometary matter of the tail continues to flow toward the head. 
Portions of the tail may be lost in space, to be ever after invisible, or to become 
a meteoric swarm. 

When our solar system was still in a nebulous condition, and rings of matter 
were beginning to be thrown off, in all probability nebulous patches or wisps 
became disengaged, some from the original nebulous field, and afterward some 
from the planetary masses ; and these in time began to exert a powerful influence 
upon other portions destined to become satellites. The disturbing effects of the 
nebulous wisps exerted in every direction were sufficient to produce the back- 
ward movements of some of the moons. 

This theory of necessity implies that the comets or nebulous patches may 
have been in that early formative state vastly more numerous than now, and of 
greater mass and density than the satellites themselves, or rather the masses of 
which the satellites were formed. Otherwise, such wonderful results could not 
have been produced. It may be supposed, too, that the nebulous patches or 
wisps referred to were assisted by immense cometary bodies that have not yet 
lost much x>t their matter by disintegration. The interplanetary spaces may 
have been full of nebulous wisps and comets, each working out its own destiny 
and influencing the destiny of its neighbors, at the time of the world-making of 
our system. An examination of the nebulsB in Canes Venatici, in Virgo, in 
Orion, and of the wisps around the Pleiades, will show almost beyond a doubt how 
such wisp-like and cometary forms do their work. The well-known law of a 
moving body — that it will continue to move in the direction given it by the 
original impulse just so long as it remains solely under the control of that im- 
pulse — is universally true ; but when acted upon by some other forcei 
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same liDe, its direction will be changed, and the body will move along the result- 
ant line. So it was with the nebulous patches that afterward became planets 
or satellites ; but those that failed to materialize as planets or satellites, as well 
as the comets that were not transformed into oometary satellites or meteoric 
swarms, escaped from our system, and so doing left their impress upon some of 
the members of the solar system, as in the case of the moons of Uranus and 
Neptune. Their size and number would find better conditions for producing 
anomalous results on [those far distant fields of space than their diminished size 
and number would find hundreds of millions of miles nearer the center of the 
nebulous mass about wnich all were revolving. 

The disturbing force, however great, that was exerted by them was not power- 
ful enough to draw the satellites away from the grip of their primaries. Suppose 
some great attracting force should appear in the midst of, or near to, the Jovian 
system : At once the moons of that planet would be more or less disturbed ; their 
movements would be radically changed, or Jupiter might lose them altogether. 
A comet of immense size, such as Laplace suggested as a possibility, might even 
destroy the mechanism of the Jpvian system entirely. The same may be said both 
of the Saturnian system and the Earth- Moon system. 

There lies between the orbits of Mars and Jupiter a belt of tiny planets, the 
so-called asteroids, of which more than 400 have been discovered, and to the list 
of which new ones are added every year. Whether they came into existence, 
each as an independent body, or all were form^ originally out of the nebula as a 
single planet, like the Earth or Mars, and then by a series of explosions, first of 
the planet itself, and then of the fragments as they were hurled in various direc- 
tions into space ; or still in the form of a planet, it was struck by some immense 
body on its way through the solar system from the depths of space — a comet or 
other unknown visitor — it matters not. Some of these little bodies have great 
eccentricity of orbit. Liberatrix, the 125th of the asteroids, discovered by Pro- 
fessor Henry in 1872, is, when nearest the Sun, 184 millions of miles distant from 
that luminary, and when farthest the distance is increased to 380 millions, mak- 
ing the longest axis of its orbit vastly greater than its shortest, ^thra, 132d, 
discovered by Watson in 1873, is a little over 149 millions of miles distant when 
nearest the Sun, and 333 millions of miles when farthest away. The longest axis 
of ^thra is at least 184 millions of miles longer than its shortest. 

The inclination of the orbit of ^thra to the plane of the ecliptic is 25^, a little 
greater than the Earth's obliquity. Now, when Mars is nearest to the Earth, at 
the time of its most favorable opposition, the planet is distant from the Sun 128 
millions of miles, and when farthest from the Sun, Mars is 154 millions of miles 
distant. But the iDclination of the orbit of Mars to the plane of the ecliptic 
differs considerably from that of the asteroid ^thra. Let us compare the dis- 
tance of Mars when farthest from the Sun with the distance of ^thra when 
nearest the Sun and ascertain if possible the probable results of such an investi- 
gation. The following table of measurements of the orbit of Mars, as given by 
Holden, and the corresponding one for the asteroid ^thra, compiled by Mr. D. 
P. Todd, of Amherst College, will assist in reaching a conclusion: 

Nearest the Sun, Mars is 128 millions of miles distant ; ^thra 149 millions. 
Farthest from the Sun, Mars is 154 millions of miles distant ; ^thra 333 millions. 
Eccentricity of orbit of Mars is .093; of ^thra, .38. Inclination of orbit of Mars 
is r 51'; of ^thra, 25^ 

The great eccentricity of the orbit of .^thra as compared with that of Mars, 
taken in connection with the nearest distance of ^thra to the Sun and that of 
Mars when farthest, will show that if the two orbits were in the samevplane that 
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of i^thra would intersect that of Mare at two points and at various times, once 
certainly when Mars would be passing aphelion and the asteroid perihelion. 
The accompanying figure will illustrate the supposition, the plane of the paper 
representing the plane of the orbits. 
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Anywhere to the right of the Sun's place, Mars would exert a tremendous 
pull on the asteroid, and especially so at the points of intersection. But as the 
orbit of the asteroid cuts the plane of the ecliptic at an angle of 25"*, and that of 
Mars at an angle of l'^ 51', then the probability that the planet and the asteroid 
will pass through the plane of the ecliptic at the same or nearly the same time, 
and at points relatively the same, as if both in the same plane, will be somewhat 
diminished, but far from vanishing. 




-xSuK, fe! 



rig,n. 



In figure II the plane of the paper represents the plane of the ecliptic, the 
large ellipse the plane of the asteroid's orbit, the small ellipse the orbit of Mars. 
It is clear that notwithstanding the great difference between the angle formed by 
the intersection of the orbit of the asteroid and the plane of the ecliptic, and that 
by the intersection of the orbit of Mars and the plane of the ecliptic, there will 
come a time when the planet and the asteroid will get very near each other. 
7hen the attraction of Mars at such close range, will be sufficient to change for- 
ever the direction of motion, and the plane bf the orbit of the asteroid. What 
will then be the fate of ^thra? Under the conditions named, the asteroid will 
be transformed into a moon revolving about Mars as its primary, and so consti- 
tuting one of the family of the planet. 

However many asteroids there are, or whatever the width of the asteroidal 
belt is, it may be considered probable that there are hundreds or perhaps th* 
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sands of them so small as to be invisible even with the best telescopes, many of 
which move in orbits quite adjacent to the orbits of both Jupiter and Mars. Not 
only may some of them become satellites of the two planets, but there may be 
satellites of the two, invisible as yet, that were once asteroids pursuing their way 
around the Sun, influenced by the perturbing influences of either Jupiter or 
Mars. The asteriodal belt may, for all we know, extend all the way from the 
orbit of Mars to that of Jupiter, and the liability that some of them should be 
captured by their giant neighbors becomes almost, if not altogether, a certainty. 

Then, if all the foregoing be true, it may be affirmed with a reasonable degree 
of probability that the two moons of Mars, Deimos and Phobos, at one time in 
the far distant past were members of the asteroidal group. Their size also 
seems to indicate their origin, one of which, the larger being not more than 16- 
miles in diameter, and possibly only seven miles. The time of revolution of Pho- 
bos, the inner moon, is 7 hours 39 minutes. That is to say, it revolves about 
Mars a little more than three times every 24 hours, and presents all the different 
phases of new moon, first quarter, full moon, and last quarter, at each revolu- 
tion. Young says that *^this rapidity of revolution raises important questions as 
to the theory of the development of the solar system, and requires modification 
of the views which have been held up to the time of their discovery. If the 
nebular hypothesis is true, a shortening of the satellite's period or a lengthening- 
of the planet's day must have occurred since the satellites came into being." 
Now, a shortening of the satellite's period of revolution indicates that its orbit has 
been contracted to smaller dimensions ; and this shortening may have been going 
on for a long time, so that at the time the shortening began the satellite was far 
enough away to be in the zone of asteroids ; in fact, an asteroid itself. 

The conclusion, therefore, which was referred to in the beginning of this- dis- 
cussion, is that, owing to the proximity of the asteroidal belt, the intersection of 
the orbits of Mars and ^thra, the small size of the asteroids and the moons of 
Mars, the red planet captured its moons from the asteroidal group. And, if this 
be so, then Jupiter some time in the past has done a like thing. 

The future, supplied with more powerful telescopes and appliances, may re- 
veal to our gaze more moons still revolving about the two planets, of which some 
were captured, and since that time have been playing the role of satellites. 



NOTES ON INJURIOUS INSECTS. 
By S. J. B;untbr, Lawrence, Kan. Read beforeSthe Academy January 1, 1897. 

The year just closing has witnessed the recurrence of some familiar insect 
pests, and the presence of forms strange to many because of previous scarcity in 
this locality. 

The notes that follow are based upon correspondence received at the depart- 
ment of entomology and upon field observations made by members of the depart- 
ment. 

Armt-worm {Leucania unipunctaia). 

First appearance in state, 1876 ; again, 1891. This year present in damaging 
numbers in Douglas, Leavenworth, Ottawa, Brown, Harvey, Cloud and Ells- 
worth counties. 

The worm is the larva of a fawn-colored moth of variable size, average having 
wing expanse of an inch and a half. Front wings freely sprinkled with black 
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dots. Back of center of each wing is the characteristic white spot. The hied 
wings are translucent gray. 

The eggs are deposited upon dead grass and old stubble between stalk and 
base of leaves. Some adults emerge late in the fall ; the majority, however, ap- 
pear early in the spring. When newly hatched the larva is dull white in color. 
When full grown its general color is dingy black with five light longitudinal 
stripes. The common name comes from great multitudes moving in one direc- 
tion. The traveling habit is not instinctive, but forced by scarcity of food 
brought about by presence of large numbers. 

Among the remedies for checking this pest are burning old grass, stubble, 
and old trash liable to form receptacles for eggs and hibernating larvae. Doubt- 
lees the custom of burning all grass lands in this state in the years of early settle- 
ment accounts for the comparative absence of this worm. Ditching and fencing 
will prevent the progress of worms from one field to another until they may be 
destroyed by crushing. While this enemy of agriculture is legion, it is pleasing 
to note that its natural enemies are many. So effective are these predacious and 
parasitic insects * that the larvae often disappear before they have become ready- 
to pupate. 

Wheathead Army-worm (Leucania albilinea, Quen^e). 

Numerous reports of the ravages of this insect came from various localities in 
the northern and western parts of the state during May and June. Hodge Bros, 
wrote from Abilene "The ground is covered and they are doing great damage.'* 
John E. Frost, land commissioner of the Santa Fe railway, estimated the damage 
over central and western Kansas to the wheat to be from 1 to 25 per cent, of the- 
crop. The other reports were alike in tone. 

The adult insect is a moth expanding about 1^^ inches, front wings pale straw^ 
hind wings satiny white. The larva, a brown and pale yellow caterpillar, feeding^ 
at night, eats the kernels out of the head of wheat, leaving a head of chaff. The? 
casual observer will first see an abundance of chaff around tfie foot of the plants. 
It appears about (Riley) the time wheat is in the milk. Its first recorded appear- 
ance in this state was in 1876. 

Prof. J. B. Smith, in Insect Life^ Vol. vi, pp. 189, 190, says : **This is cme of 
those creatures against which we are more or less helpless ; and the only advice 
that I was able to give to the farmers was to harvest their wheat just as soon as 
they possibly could. The advice was followed very generally, and a conservative 
estimate placed on the damage done was 10 per cent, of the crop. A very large 
proportion of these larvae were parasitized, principally by a tachinid fly, but the 
fact that so large a proportion was parasitized did not, so far as I have been able 
to ascertain, lessen the injuries sustained by the farmers in the least." 

* Insects attacking army-worms : 
Pbbdacious Beetles.... Cicindela 6-ffuttata, Fabr. 

Harpcdus caiifirinosas. Fabr. 

Calosoma calidum, Fabr. 

Calosoma externum, Say. 

Calosoma scrutator, Fabr. 

Calosoma wilcozi, Lee. 

Pasimachus elongatus, Lee. 

Cicindela repanda, Dej. 

Elaphrus ruscarius. Say. 

Amara angustata, Say. 

Harpalus pennsylvanicus, Dej. 
Flies Yellow-tailed tachinid fly, Exorista lucanie, Kirk. 

Exorista flavicanda. Riley. 
flTMSNOPTERA Microgaster militaris, Walsh. 



Penzomachus minimus, Walsh. r^ r\r\r^\o 

Ophion purffatus. Say. Digitized by V3VJVJV Iv^ 

Icnneumon leucania. O 
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Forest Teht-catkrpillar (Clisiocampa aylvatica^ Harris). 

From the southeastern portion of the state, notably Chautauqua and Elk 
counties, come reports of the defoliation of both forest and apple trees by a cat- 
erpillar formerly unknown in these localities. Specimens sent to the department 
were recogniized as the forest tent-caterpillar. 

The eggs from which the worm hatches are deposited by the moth, about the 
middle of June, in layers surrounding the twig at an equal depth, the ends of 
the cylindrical mass being squarely docked. This square ending enables us to 
distinguish this insect clearly from the apple-tree tent-caterpillar (Clisiocampa 
a "lericana Harris), whose egg masses taper gradually down to the twig. I call 
especial attention to this fact here, since in the egg state our best opportunity 
for prevention occurs. The eggs in each mass number about 400. In color they 
are cream white. The mass is shaped similar to a truncated cone slightly 
rounded at the base. Eggs are protected from the weather by a brown varnish. 
The mass remains unchanged over winter, during which time they are easily de- 
tected upon the leafless trees. 

The young hatch from this mass about the last of the following March ; and, 
though the buds may not have opened, these little creatures are wonderfully 
hardy, can fast for two or three weeks if need be and withstand much inclement 
weather. The full-grown caterpillar is pale blue, tinged on sides with gray, and 
everywhere sprinkled over with black dots. It measures about an inch and a 
half in length. The common name arises from the little web or tent spun by the 
larva in the nearest fork. Here they live in company, moving out from time to 
time to feed upon surrounding leaves and increasing the size of their habitations 
as they grow. 

The artificial remedies are destroying egg masses wherever found, spraying 
leaves with London purple or Paris green, destroying caterpillars collected in 
tents. The most effective remedy, however, is pruning off in the winter time the 
easily-detected egg jnasses upon the twigs of the leafless trees. 

Spring Canker-worm (Anisopteryx vernaia, Peck). 

In the spring the writer visited a number of orchards almost defoliated by the 
small grayish measuring worm. The worm is about an inch in length, travels 
with looping motion, and when disturbed lets itself down from the limb by a 
Bilken thread. 

The wingless female issues in spring from chrysalids which have passed the 
^nter in the ground, and soon deposits it** '^ggs. These hatch about the time 
the leaves unfold from the bud, and are full-fed, ready to pupate, the latter 
part of May. The apple crop in north-central counties was seriously affected by 
this pest. 

Among the many remedies, spraying, with either London purple or Paris green, 
during the heat of day when larvaa are most active, is the most effective after the 
worm has appeared on the trees. 

Barriers formed by small rolls of rags placed around the trunk of the tree a 
foot or so from the ground, then freely coated with tar, prevents the ascent of 
the wingless female to deposit eggs and, later, the larvae to feed. Spraying, how- 
ever, at this time serves two purposes. In addition to destruction of canker- 
worm, the young codling-moth worm is also destroyed in the flower of the 
forthcoming apple. The quality of the apples gathered from orchards so sprayed 
under direction of the departmer^t was highly satisfactory to the owners, who 

commented freely upon absence of worms in mature fruit. r^^^^T^ 

Digitized by VjOO^ IC 
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Elm-twig Girdlbr (Oncideres cingulatua. Say). 

Shade trees, prominent among them the elm, were liberally pruned this fall 
by this industrious wood-cutter. Its presence is made known by the numbers of 
small branches strewn beneath the trees. In these branches are to be found the 
eggs deposited singly at the base of the twigs beneath the bark. This insect was 
reported at work in Atchison, Dickinson, and Douglas counties. 

A number of the adults were kept in the laboratory during their working rea- 
son this fall, and careful study made there, as well as upon affected trees on the 
campus. Mr. P. E. Parrott, a student of this department, has given this subject 
special attention, and will report fully later on. 

Chinc?h-bugs (Bliasus leucopterus, Say). 

The life-history and the destructive habits of this insect are too well known 
to require further description. The department has continued the dissemination 
of the infectious diseases. Repeated demands from some localities each year 
and highly satisfactory reports from a great majority of farmers using the remedy 
are gratifying to the department. While no further funds are at hand for the 
prosecution of the work, the department has decided to continue the work and 
render still effective service to the agriculturists, the only requirement being 
that all demands for infection be accompanied by postage for delivery of diseased 
bugs. 

The above is a brief summary of the work of the most destructive insects 
during the past year. These lilliputians are enemies well worthy the attention of 
every agriculturist. While many points are familiar, there is much to learn in 
order to more successfully cope with them. The department will highly appre- 
ciate reports and cooperation of the Academy and others interested in making 
the desired knowledge more complete. 



NOTES AND DESCRIPTIONS OF MYDAID.E. 
By S. W. WiLLiSTON, Lawrence. Kan. Read (by title) before the Academy January 2, 1897. 

Collections of Diptera, even large ones, rarely include many specimens or 
species of MydaidcB, The extent of individual variation is, in consequence, not 
well known. I have had the opportunity of studying most of the known genera 
and nearly 30 species. Much of the literature is inaccessible to the general stu- 
dent. I trust, therefore, that the following tables of the North American species 
will be useful, notwithstanding that they have been in large measure compiled 
from the often incomplete descriptions : 

Leptomydas. 

I would call attention to the fact that the sexes differ very markedly in color- 
ation in this genus, and I suspect that the species described by Osten Sacken 
from females may not in each case be distinct from those described by Loew 
from males. 
1. — Black, legs for the most part black 2 

Luteous or reddish, legs yellow or rufous 3 

2. — Proboscis short, the labella not incrassate; first posterior cell closed; 
femora black, the knees reddish ; wings blackish. . tenuipes Loew (male). 

Base of hind femora and their tibiae light yellow ; wings cinereous hyaline wT^ 
first posterior cell open veno8U8 Loew (male)^ ^^ 
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3. — Proboscis long, the labella small ; thorax browDish red with yellow stripes ; 
abdomen with yellow bands ; legs rufous, base of hind femora whitish ; 

wings with a yellowish tinge sponsor O. S. (female). 

Proboscis short 4 

4. — Luteous, the abdomen black-fasciate, labella incrassate, legs yellow ; wings 

brownish, first posterior cell open pantherinus Grerst. (female). 

Thorax and abdomen red or brownish red ; legs pale rufous; wings with 
a pale brownish tinge brachyrrhynchua O. S. (female). 

V Leptomydas brachyrrhynchua O. Sacken. A male specimen from Mexico, 
which I refer to the present species, is black throughout, the abdomen shining, 
with the cross-bands distinct. The legs are brown ; the hind pair black, with the 
basal half of tibiae and femora light yellow. The humeri are yellow. The wings 
are nearly hyaline. The species, it is seen, must be closely related to L, tenuipes 
Loew. 

L. pantherinus GJerst. For the male of this species, compare Williston, Trans. 
Amer. Ent. Soc., xiii, 291. 

Mydas. 

1. — Hind tibiae without spur parvulus Westw. 

Hind tibiss with spur 2 

2. — Posterior marginal cross- vein present 6 

Posterior marginal cross-vein wanting 3 

3. — Abdominal segments uniform in color senilis Westw. 

Abdominal segments marginated 4 

4. — Mesonotum ferruginous, with a broad black stripe in the middle, 

basalts Westw. 

Mesonotum and antennae black 6 

^ 5. — Hair of the face white ( compare M. gracilis Macq.) . . . annularis Gterst. 

Hair of the face black subinterruptus Bell. 

6.— Abdomen black or blue throughout 16 

Abdomen with yellow or red markings 7 

7. — Abdomen black with one or more of the anterior segments red or yellow. 8 

Abdomen otherwise marked 11 

8. — Second segment only of the abdomen red 9 

Second, third and fourth segments red 10 

9. — Second segment red above, only clavatus Drury. 

Second segment red above and below audax O. Sacken. 

10. — Face clothed with yellowish hair fulvifrons Illiger. 

Face clothed with black hair cleptes O. Sacken. 

11. — Abdomen red or brownish red, with black spots 12 

Abdomen with some or all the segments margined with yellow 13 

12. — Abdomen with a median spot on each segment macullventris Gerst. 

Abdomen usually with a black spot on each side of the segments ; thorax 

vittate ( ventralls Grerst.) militaris Gerst. 

13. — Second and third abdominal segments with a posterior yellow band, 

interruptus Wied. 
chrysosiomus O. Sacken. 

Posterior segments also marginated with yellow 14 

14. — Antennj© of the usual structure 15 

Lamella of antennae longer than three preceding joints together, broad- 
est at base (compare M, gracilis Macq.) scifulus Willist. 

15. — Reddish, legs reddish paehyg aster Westw. (male). 

Black, legs black quadrilineatus Will. ,Q [^ 
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16.— Lega black 19 

Legs more or less red or yellow 17 

17. — Legs wholly yellow fulvipea Walsh. 

Legs in part black 18 

18.— Tibiae and tarsi yellow fibfalis Wied. 

Hind femora largely or wholly red; thorax red tricolor Macq. 

19. — Abdomen with more or less yellow hair or pile 20 

Abdomen with black hair or pile only 21 

20. — Abdominal segments, 2-5, with a broad band of short, appressed golden 
rufescent pile, not concealing the ground color when seen vertically, 

chryaUea O. Sacken. 
First two or three segments with yellow hair ; alulae conspicuously 

yellow dives Westw. 

21. — Wings nearly hyaline craasipes Westw. 

Wings yellow or brown rubidapex Wied. 

lavatus Gerst. 
xanthopterus Loew. 
decor O. Sacken. 
carhonifer O. Sacken. 
bitceniatua Bell. 
luteipennia Loew. 
simplex Loew. 
* Myd AS fulv if rona Illiger. A single specimen, from Florida, in the University 
•collection, agrees well with Illiger's description; less well with Wiedemann's, 
though I doubt not the species is the same. 

^Mydas decor O. Sacken. Two specimens, from New Mexico (F. H. Snow) and 
Venta de Zapilote, Mexico. 

"^ Mydas baaalia Westwood. Numerous specimens from New Mexico ( F. H. 
Snow). Weetwood's description leaves no doubt of the identification of this 
well-marked species. 

Mtdas carbonifer O. Sacken. A single specimen from Chapada, Brazil, I 
refer provisionally to this species. The specimen agrees with the description, 
save that the interior of the cells of the wings is distinctly lighter colored, and 
the claws are not reddish. There are some whitish hairs on the face. 

Mydas rubidapex Wiedemann ; Brauer, Syst. Zool. Stud. pi. f . 2. Three 
specimens, from Mexico. One, a female, has the antennae black, with the bul- 
bous x)ortion of the lamella yellow. This same specimen has the anal angle largely 
whitish. The others, male and female, have the first two joints of the antennae, 
only, black, and neither has any whitish color in the anal angle. In all the 
specimens the abdomen is deep black, without distinct violet or blue luster. A 
single specimen from Yucatan has the alulae black, but the abdomen is deep 
violet. I discover no other differences. 

Mydas divea Westw. Five specimens, ipale and female, from Brazil, appear 
to belong to this species, especially characterized by the light yellow alulae, which 
show very conspicuously in the folded wing. The wings are yellow, with the 
posterior part yellowish hyaline. The abdomen is brilliant blue, with yellow pile 
at the base. The specimens vary in length from 38 to 50 millimeters, but they 
are not nearly so robust as that of the species mentioned below. 

Mydas sp.? A large specimen from Mexico I at first thought might 

4[>elong to a variety of divea, and I am not sure that it is distinct. The winga! 
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are ferruginous, as in rubidapex^ but the alulsB and anal angles* are yel- 
lowish white throughout, or the alulsB for the larger part. The abdomen is 
black, with scarce a trace of the bluish color, and there is no yellow pile at the 
base. Baron Osten Sacken identified a specimen from Mexico as dives differing 
chiefly from rubidapex in the color of the alulsB. In rubidapex the abdomen is 
black, or is so typically, while in dives Westwood described it as blue. A speci- 
men from Yucatan, mentioned under rubidapex, holds an intermediate position 
between this and the two other species, if species they are. 

Mtdas sp.? A single female specimen from Chapada, Brazil, I cannot 

locate. It is, I believe, the largest specimen of a dipteron ever recorded, meas- 
uring 50 millimeters in length with a spread of wings of over 100. I cannot iden- 
tify the present species with M, heroa Perty, inasmuch as there is no yellow 
pile on the«abdomen and the abdomen is deep black, not blue. The wings are 
deep brown with the posterior part yellowish. The lamella of the antenna is red. 

Mtdas c^ar^penni«, n. sp. Female. Black. Lamella of the antennae moder- 
ately dilated toward the extremity. Front with black, the face with white bair. 
Mesonotum moderately shining, with seven densely white pollinose spots, situa- 
ted one either side of the middle, in front, one on each side above the notopleural 
suture, a minute one in front of each poet-alar callus, and a larger one in front of 
the middle of the scutellum. Pleurae whitish pruinose ; a tuft of white hair on 
the hind coxae. Abdomen shining ; first segment with loose white hair ; second^ 
third and fourth segments each with a broad band of light golden hair, closely 
appressed and combed outward, concealing the ground color. Hind femora- 
moderately thickened ; hind tibae with a spur. Wings nearly hyaline, slightly 
brownish in the costal and subcostal cells and distally; posterior marginal vein 
present. Length, 20-25 mm. 

One specimen, Chapada, Brazil ( H. H. Smith). The banded abdomen and 
clear wings easily distinguish this species. It is nearest related to M, chri/sffea 
O. S. 

Mtdas militaria Grerst. 

Mydaa vittatua Macq. ( preoc.) ; ? Mydaa rufiventria Macquart ; ? Mydaa^ 

ruflventris Loew ; Mydaa ventralia Gterst. 

It is not at all improbable that the above synonymy will be found to be correct ; 
if so, the species should bear the name rufiventria Macq. The species is very 
variable, as I have stated elsewhere. The hair of the face and front in my^ 
specimens is yellow. 

Mtdas qu^drilineatua, n. sp. Male. Black. The narrow frontal orbits and 
the sides of the face, extending to the root of the antennae above, densely yel- 
lowish gray pollinose ; pile of face, front and occiput everywhere white. Lamella 
of antennae considerably expanded, equal to about two-thirds the length of the 
third joint. Mesonotum opaque, with two linear stripes, and the narrow lateral 
margins light grayish yellow pollinose ; humeri whitish dusted. Pleurae gray- 
ish pollinose, the pteropleurae and coxae with white hair. Abdomen shining 
black, the lateral margins of the anferior segments and their posterior margins- 
laterally yellow. Legs black throughout, with white hair ; pulvilli brown ; hind 
tibiae spurred. Wings brownish, darker in front and along the veins ; posterior 
marginal cross- vein present. Length, 25 to 27 mm. 

Three specimens, Mexico (H. H. Smith). The slender markings of the 
mesonotum may be easily obliterated. With these specimens there are three 
others from the same localities, that differ only in the presence of complete yel- 
low abdominal bands, and in having the abdomen along the middle, both above>J 
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and below, red. A female from San Bias is larger (30 mm.)? and has the 
abdomen broader, with narrow, -complete hind margins to the segments. If the 
thoracic stripes were present, they have been wholly obliterated. 

Johnson has recently stated that M, incisua Macq. is the same as M. pachy- 
g aster Westw. If this be the case, the present species cannot be M. incisua, the 
yeiy brief description of which might possibly apply, except for the thoracic 
stripes. 

Mtdas annulicomis Westwood. Male and female specimens from Mexico 
agree fully with Westwood's description. The hair of the face in both sexes is 
black throughout. Grerstaecker believed that annuiicomia is the same as teata- 
oeus, which has white hair on the sides of the face. The species are in all 
probability distinct. 

Mydas cingulatu8, n. sp. Female. Differs from Af, notospiluB Wied. (or 
what I identify as notoapilua) in the antennee being longer, in the wings being 
dark brown anteriorly, and in the much darker legs. In M. notonpilua the 
antennsd are distinctly shorter than the thorax, while in this they are fully 
as long. The lamella is not longer than the third joint and is less dilated. The 
face is more protuberant below, and, except the margin, is deep, shining black, 
with short, sparse, yellowish hairs on the lower part. The antennae are deep 
black, save the expanded portion, which is deep red. The four anterior femora 
are pitchy black, the hind pair deep black. The hind femora are more dilated 
than in the following species. The wings are deep brown in front, the posterior 
I>art yellowish hyaline, the veins broadly brown. Length, 20 mm. 

One specimen, ** Shore of Rio Paraguay, below Ck)ncepcion, Dec. Forest, on 
ground." H.H.Smith. 

Mtdas notospiltts Wiedemann. A single female specimen, from Brazil, seems 
to belong to this species, though it shows differences from the description. The 
antennsB are in large part reddish, the middle of the face is yellowish, the abdomen 
is less dilated than is figured, the wings are only slightly clouded with brownish. 
The antennsB are shorter than in the preceding species, and the lamella is consid- 
erably dilated. The hind tibisB are without spurs. 

DOLICHOGASTEB. 

Dolichogaster ioptera Wiedemann {brevicornis Wied.) Three specimens, 
Brazil. They agree well with Wiedemann's description, but the generic charac- 
ters given by Gerstaecker are faulty. In none of these specimens do the branches 
of the forked cell unite before joining the first vein. In one specimen there is a 
marginal cross-vein present. 

ECTYPHUS. 

Ectyphus limbatus Williston. This species was described from a female spec- 
imen, which seemed to show all the generic characters of Ectyphus Gterst.; that 
is, the presence of a circlet of spines at the tip of the abdomen and the absence of 
spurs on the hind tibiae. A male specimen which I believe belongs with this 
species, notwithstanding the very marked difference of color, has a spur on the 
hind tibiae and a prominent, free hypopygium. E, pinguis Qerst., the type of 
the genus, from Africa, has the hypopygium concealed. I can find no other ge- 
neric distinction, however, and the erection of a new genus upon that one character 
would seem of doubtful propriety. The genus is nearest related to Leptomy</aSf 
which has the hypopygium in some species partly disengaged. Here is another 
character, if more be needed, proving the relationship to the Apioceridae. Baron 
Osten Sacken, notwithstanding all the evidence that has been brought to contro- 
vert his views, stands yet quite alone in placing the Apioceridae among the Asili- J 
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dae. ChsBtotactic characters are useful undoubtedly, but when one asserts that 
they'outweigh all others, of whatever kind or degree, I cannot follow him. 

Ectyphus Townsendij n. sp. Female. Head black, clothed with white pile; 
the convex portion of the face, except its upper part, reddish yellow; orbits nar- 
rowly white poUinose, extending inwards on the upper part of the face. Antennae 
black, the lamella reddish yellow ; lamella about three-fifths the length of the 
blender third joint, elongate oval in outline. Thorax black, slightly pruinose; 
humeral and post-alar callosities reddish yellow; a spot on each side between the 
humeri and suture densely white, pollinose. Pleuras with similar spots on the 
upper part of the sterno- and mesopleursB. Abdomen deep, shining black ; the 
posterior part of each segment, both above and below, rather broadly yellow; a 
small black spot on each side of the second segment in the yellow margin. The 
abdomen is rather broad, gently tapering, the last segment longer than the pre- 
ceding one. Legs yellow throughout, slender, the hind femora not thickened 
{ the distal part of the hind femora and the remainder of the hind legs are want- 
ing in the single specimen). Wings yellowish hyaline. Length, 17 mm. 

One specimen. Las Cruces, N. M. (Townsend). This species appears to be 
clearly congeneric with JS, limbatua Willist., though the absence of the hind tibial 
fipur cannot be affirmed. It differs from the above-cited species in the more 
•elongate antennas, the less cylindrical shape of the abdomen, and in the color. 
The male of E. limbatua is black, with the markings of the female, and it is 
probable that the male of this species will show a similar difference. 

Ceriomydas, geun nov. 

Like Ml/das, but the abdomen as in Ceria or Conops. The abdomen is 
pedunculate, much narrowed at the base, broadly expanded and acuminate dis- 
tally; the first two segments are tapering, the third cylindrical, with parallel 
sides, and nearly twice as long as wide ; the fifth segment is as broad as the 
thorax, whence the abdomen tapers to a point. The face is more produced down- 
ward than in Mydas^ and the labella are larger. There is a marginal cross-vein 
in the wings, and the hind tibias are spurred. 

Cbkiomtdas fraudulentus, n. sp. Female. Head black, the sides of the 
face below reddish. Front with soft white pile; face with two rows of soft, 
thick, reddish brown hair in the shape of a V, meeting at the oral margin. First 
three joints and the narrow portion of the lamella of the antennae deep brown, 
reddish along the under side, expanded portion of the lamella deep red ; lamella 
Altogether about three-fourths the length of the third joint. Mesonotum black, 
but little shining; humeral and post-alar callosities, the scutellum, and the pleurae 
for the most part, deep red. First three segments of the abdomen red, with a 
slender blackish hind margin ; remainder black, but little shining. Legs red ; 
the upper part of the front and the hind femora, and a stripe along the front part 
of the latter, black or deep brown. Wings with the front part and the base deep 
brown, elsewhere hyaline ; the limitation between the brown and the hyaline 
parts on the outer portion of the wings is not diffuse, the line running from a 
little before the middle of the wing antero-posteriorly straight to the tip of the 
wing ; the first and second basal cells are brown throughout, extending diffusely 
into the discal and posterior cells ; the anal angle is less deep brown, and has a 
large hyaline space along its middle; the alulae are largely hyaline. Length, 
27 mm. 

One specimen, Chapada, Brazil ( H. H. Smith). This species shows a remark- 
■able mimicry of certain ones of Conopa occurring in the same region. 
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ADDITIONS TO "THE GRASSES OF KANSAS." 
By A. S. Hitchcock, Manhattan, Kan. Read (by title) before the Academy January 2, 1897. 

The following list includes species of grasses added to the herbarium of the 
Kansas Agricultural College since the reading of my paper on ** The Grasses of 
Kansas '» : * 

Andropogon halapensis (L.) Brot. Escaped through eastern and southern 



Paspalum floridanum Mx. Cherokee county. 

Panicum agrostidiforme Lam. Cherokee county. 

Panicum colonum L. Grant county. 

Panicum filiforme L. Cherokee county. 

Panicum linearifolium Scribn. ined. Cherokee county. 

Panicum pubescens Lam. Wyandotte (Mackenzie), Cherokee county. 

Panicum rostratum Muhl. Cherokee county. 

Panicum sanguinale ciliare (Retz.) Vasey. Cherokee county. 

Panicum sphasrocarpon Ell. Cherokee county. 

Panicum wilcozianum Vasey. Riley county. 

Chaetochloa laevigata perennis Scribn. ined. Comanche county. This is 
Setaria glauca laevigata of authors. The heads resemble those of Setaria glauca, 
but are short, usually not more than an inch in length. The root is perennial 
and the plant is a native. It grows among the other perennial grasses along the 
river banks. 

Aristida dicbotoma Mx. Cherokee county. 

Aristida gracilis Ell. Wyandotte (Mackenzie). 

Oryzopsis membranacea ( Pursh.) Vasey. Logan county. 

Muhlenbergia 8obolifera(Muhl.) Trin. Cherokee county. The specimens so 
labeled in the previous list are Sporobolus brevifolius ( Nutt.) Scribn. 

Sporobolus argutus ( Nees) Kunth. Pratt county. 

Agroetis perennans (W^lt.) Tuckerm. Wyandotte ( Mackenzie), Atchison. 

Danthonia spicata ( L.) Beau v. Cherokee county. 

Gymnopogon ambiguus (Mx.) B. S. P. Chautauqua county. 

Triodia albescens ( Munro) Vasey. Kiowa county. 

Triodia stricta (Nutt.) Vasey. Crawford and Montgomery counties. 

Triodia trinerviglumis Benth. Chautauqua county. 

Eragrostis frankii Steud. Atchison county. 

Eatonia pennsylvanica (DC.) Gray. Leavenworth county. 

Poa sylvestris Gray. Cherokee and Leavenworth counties. 

Agropyron tenerum Vasey. Wyandotte county (Mackenzie). 

Professor Scribner has kindly determined some of the above species. Mr. 
Nash has called my attention to the fact that Muhlenbergia diffusa was pub- 
lished by Willdenow in 1797 (Sp. PI. 1, p. 320), and hence antedates Dilepyrum 
minutiflorum Mx. ( 1803 ). 

Paspalum floridanum. Crawford, Labette. 

P. mucronatum Muhl. Cherokee. 

Panicum agrostidiforme. Montgomery, Anderson, Comanche, Kingman, 
Chautauqua. 

P. colonum. Seward, Edwards, Gray. 

P. filiforme. Coffey, Pottawatomie. 

♦Trans. Kan. Acad. Sci.. Vol. xiv, p. V.ih. Digitized by VjOOQIC 
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P. pubescens. Through eastern Kansas. 

Chffitochloa laevigata perennis. Reno, Stafford, Meade, Qray. 

Aristida dichotoma. Kingman. 

A. gracilis. Montgomery, Chautauqua. 

Muhlenbergia capillaris (Lam.) Trin. Elk, Chautauqua. 

Brachyelytrum erectum ( Schreb.) Beauv. Wyandotte ( MacKenzie). 

Sporobolus argutus. Stafford, Edwards. 

Agrostis elliottiana Schultes. Chautauqua. 

Chloris elegana H6K. Reno. 

Eatonia pennsylvanica. Montgomery, Cherokee. 

Poa sylvestris. Bourbon, Montgomery, Nemaha. 

Agropyron tenerum. Cheyenne. 



ADDITIONS TO THE FLORA OF KANSAS. 
By B. B. Smtth, Topeka. Read (by title) before the Academy January 2, 1897. 

The past two years have been a very fruitful period in botanical work. More 
collectors than usual have been at work in Kansas, and altogether it has been a 
period of unusual activity. The results of the work of the government collector, 
Mr. Chas. H. Thompson, through the southern and southwestern parts of th& 
state in 1893, have been worked up by Prof. A. S. Hitchcock, and published by 
the Division of Botany at Washington, D. C, as a contribution from the United 
States National Herbarium. 

Professor Hitchcock has explored pretty thoroughly the southeastern, south- 
ern, and, with his assistants, the southwestern parts of the state, and added 
many new plants to the herbarium of the Agricultural College. 

The writer has taken a second trip along the line of the Arkansas river from 
Hutchinson to Coolidge, at the west line of the state, and returned through 
Wichita, Scott, Ness, Barton, McPherson and Marion counties. The use of a 
bicycle and the usually splendid condition of the roads in the western parts of the 
state greatly facilitated visiting remote places. Much of interest and value was 
collected and noted on the trip. A trip into Allen, Anderson and Wood^wn 
counties was also taken, and some important collections made. Add to this that 
some of the material collected on previous trips into the southwestern, western 
and northwestern parts of the state has been worked up ; though there still re- 
mains some work to be done in determining plants of recent and former collec- 
tions. 

Mr. Elam Bartholomew, of Rockport, Rooks county, has worked incessantly 
among the parasitic fungi, and has not only discovered many plants new to the 
state, but has discovered many that are new to science. A part of the results of 
his work is here given. 

Mr. J. A. Rich, of Ellis, has collected pretty thoroughly the plants of Trego 
county and has made some collections in Qove. Nearly 400 specimens have been 
sent down by him to the state herbarium from Trego county and 26 from Gove 
county. Among all these are several that have been hitherto unreported, and 
most of these are given in the following list, though a few yet remain to be de- 
termined. 

Numerous plants have been sent in from nearly all parts of the state by people 
who were unfamiliar with them. Nearly all such have proved to be familiar or 
well-known plants, and the names returned to the senders. In case the plants * 
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happened to be of economic interest, descriptions and remarks concerning such 
have been published in the Kansas Farmer, 

The following list contains the names of plants published for the first time in 
this Flora of Kansas or Additions; and in all cases where first publication was 
made outside the state, the place of such publication is given. Where no such 
credit is given, this is first publication. 

Flowering Plants. 

— Argemone alba Lestiboudois. (Hitchcock, in Bull. Kan. Exp. Sta., 
-'^ Kansas Weeds,'' No. 2.) This has been in the State herbarium for a long 
time, labeled ^^ Argemone platj/ceras L. & O." Botanists seem disposed to 
recognize two species of Argemone in this state; but the differences are differ- 
ences of degree, not of kind. The forms are too near alike to be considered as 
separate species, or even strongly marked sub-species. The elder name is A, 
afba; the name A, platyceras must fall. 

1. Erysimum inconspicuum MacMillan. (Metasp. Minn. Val., 1892, p. 268.) 
Thomas county; frequent. In State herbarium. 

2. Sophia incisa Qreene. (Pittonia, 1896, p. 95.) ** Kansas." Britton, in 
lUust. Flora Northern U. S. and Can., II, 145. This does not appear to agree 
with the plant, which is very common in Kansas, and heretofore listed under the 
name of Sisymbrium canescens, 

3. Cristatella erosa Nutt. Hamilton county; rather common in the sand-hills 
(Hitchcock). Cont. U. S. Nat. Herb., Ill, 641 (1896). 

4. Arenaria fendlerl Gray. Hamilton and Wichita counties; frequent in 
rocks. Also sent in from Trego county by J. A. Rich. (No. 87.) 

5. Arenaria hookeri Nutt. Trego county; in State herbarium, sent in by J. A. 
Rich. (No. 25.) Also collected by the writer in Norton, Decatur, Sherman, 
Wichita, Hamilton, and Finney counties. 

6. Arenaria texana Britton. Norton county; frequent. In State herbarium. 
Determined by Dr. B. L. Robinson, in Proc. Amer. Acad., 1894, p. 302. 

7. Gerastium brachypodum Robinson. Shawnee county; occasional. In 
state herbarium. 

8. Loeflingia texana Hook. Wichita county; in State herbarium. 

9. Astragalus kentrophyta Gray. Wichita county; in State herbarium. 

— Astragalus filifolius (Gray). Hamilton county; in State herbarium. Here- 
tofore listed under name of A, picius filifolius Gray. 

10. Astragalus scobinatulus Sheldon. Hamilton county ; abundant ( Hitch- 
cock). Cont. U. S. Nat. Herb., Ill, 543 ( 1896). 

11. Desmodium longifolium Nutt. Sedgwick county ( Carleton ). 

12. Lespedeza nuttallii Darl. Kansas ( N. L. Britton ). Trans. N. Y. Acad. 
Sci.,XII, 1893, p.61. 

13. Lespedeza violacea Pers. Kansas (N. L. Britton). L. c, p. 62. 

14. Orophaca caBspitosa Britton. Kansas (E. P. Sheldon). Bull. Geol. Surv. 
Minn., IX, 117, (1894,) under name of Astragalus gilviflorus, 

15. Petalostemon macrostachyus Torr. Grant county ; on sandy knolls along 
south fork of Cimarron; rare ( Hitchcock ). Cont. U. S. Nat. Herb., Ill, 543, 
(1896). 

16. Petalostemon decumbens Nutt. Chalk hills of Meade and Pratt coun- 
ties. In State herbarium. Closely related to P. oligophyllus. 

17. Petalostemon oligophyllus Torr. Phillipsburg ; abundant in old brick- 
yard and other abandoned diggings. In State herbarium. Heretofore listed 
tinder name of P. gracilis, it being considered by Doctor Torrey a variety of that 
species ; but now regarded by A. A. Heller as a distinct species. Some of its. 
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forms grade close to P. candidus; but the latter species, which is oommoii 
throughout the state, may be readily distinguished by its thinner leaflets, mor» 
compact inflorescence, fewer, longer, and more cylindrical spikes ( commonly only 
one), more acuminate bracts, and more solitary and strictly upright habit. 

18. Psoralea micrantha Gray. Riley county (Kellerman). Bull. Torr. Bot. 
Club, 1894, p. 94. 

— AgrimoniahirsutaBicknell. ( Bull. Torr. Club, 1896, p. 511 ; pi. 282, fig. 1.) 
Shawnee county ; frequent. This is the species that is listed in Smyth's Check- 
list of the Plants of Kansas as ** forma intermedia.^ ^ 

19. Agrimonia mollis Britton. (Bull. Torr. Club, 1892, p. 221; 1896, p. 515; 
pi. 282, fig. 3, Bicknell.) Shawnee county ; common enough. In State her- 
barium. 

— Amelanchier spicata Dec. Low Juneberry. Introduced into Kansas by 
nurserymen, and having a slight tendency to run wild. 

20. Cerasus besseyi ( Bailey). Western sand cherry. Phillips county ; fre- 
quent in dry hills. In State herbarium. Too near Cerasus pumila to be con- 
sidered a separate species. 

21. Cercocarpus parvifiorus H. & A. Western Kansas. N. L. Britton, in 
Illust. Flora, II, 223. 

— Fragaria americana Britton. (Bull. Torr. Club, XIX, 222.) This is the 
wild strawberry oi our fields and woods instead of F. vesca, as heretofore re- 
ported. There is really very little difference, hardly enough upon which to erect 
a new species ; but if there is any difference the patriotic American will recognize 
it for the sake of the name. 

22. Potentilla recta L. Topeka; one or two bunches introduced from the 
east found in the state yard before improvement. Listed heretofore as P. 
gracilis. 

23. Prunus watsoni Sargent. Sand plum. Central and western Kansas. 
First collected by Dr. Louis Watson, of Ellis. 

24. Adelia acuminata Mx. Labette county. Reported by Dr. W. S. Newlon. 

25. Epilobium lineare Muhl. Anderson county; in a marshy place; not fre- 
quent. In State herbarium. 

26. (Enothera fendleri Gray. Sherman county; in bluffs; not frequent. In 
State herbarium. 

27. Mentzelia multifiora Gray. Hamilton county; frequent in cultivated 
lands and sedimentary deposits in the low land (Hitchcock). Cont. U. S. Nat. 
Herb., Ill, 545 (1896). 

28. Sanicula gregaria Bicknell. Fort Riley ( E. E. Gayle). Bull. Torr. Club, 
1895, p. 354. 

29. Grindelia grandiflora Hook. Trego county; sent in by J. A. Rich. (No. 
317.) This differs so decidedly from O. squamosa that it is entitled to rank as 
a ppecies. In O. squarrosa the leaves are spatulate to linear-oblong or obovate, 
with crenulate-denticulate to spinulosely serrulate teeth; usually slightly gummy 
and covered with minute translucent dots; the scales of the involucre are attenu- 
ate and recurved or squarrose and very gummy and sticky; the leaves near the 
heads are reduced, and there are no bracts immediately under the heads. In 
O, grandiflora the leaves are elliptical to ovate, broadest in the lower half, not 
dotted or gummy, and having spinosely-dentate teeth, like those of the American 
holly, or softly aristate, almost ciliate, serrate teeth; margin of leaves and teeth 
pale; the scales of the involucre are acuminate, appressed, and only slightly 
gummy; and each head is subtended by a leafy bract, almost laciniate, the ser- 
rations are so deep. /^-^ i 
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30. HymeDatherum aureum Gray. Hamilton county; on an island in the 
Arkansas river, five miles east of Syracuse; rare. Hitchcock, Cont. U. S Nat. 
Herb., Ill, 645. 

31. Hymenopappus flavescens Qray. Grant county hillsides. Hitchcock, 
1. c, p. 547. 

32. Krigia oppositifoUa Raf. Dwarf dandelion. Shawnee county; rare. Ck>l- 
lected by W. A. Harshbarger. In the State herbarium. 

33. Lygodesmia rostrata Gray. Hamilton county ; north slope of sand-hills. 
Hitchcock, Contrib., Ill, 548. 

34. Vernonia marginata Britton. Morton county; by a pond in North fork of 
Cimarron; rare. Hitchcock, 1. c, 545. 

35. Gilia aggregata Spreng. Stevens county; abundant in the sand hills. 
Hitchcock, Contrib., Ill, 548. 

36. Gilia inconspicua Sweet. Hamilton county, on land subject to overflow 
by the river ; rare. Hitchcock, I.e., 548. 

37. Echinospermum texanum Scheele. Hamilton county, on ditch banks; 
rare. Hitchcock, 1. c, 549. 

38. Heliotropium curassavicum L. Grant county, in bottom of dried-up 
ponds; abundant. Hitchcock, 1. c, 548. 

39. Cuscuta neuropetala Engelm. Hamilton county; frequent in low lands. 
Hitchcock, 1. c, 549. 

40. Chamsesaracha conioides Britt. Hamilton county; frequent about exca- 
vations. Hitchcock, 1. c, 549. 

41. Physalis comata Rydberg. Rooks county (Bartholomew). Bull. Torr. 
Club, 1895, 306. 

42. Physalis macrophysa Rydb. Shawnee county (Popenoe). Rydberg, 
1. c, 308. 

43. Collinsia violacea Nutt. Cherokee county. This was first found by 
Thos. Nuttall, in 1833, in the Indian Territory, ** on the hills and upland woods 
of the Arkansas and Red rivers," and is represented as abundant. ( See Trans. 
Amer. Philos. Soc., n. s., V, 179.) It has rarely been collected since, and is there- 
fore a "little-known species," according to Gray in Synop. Flora of N. A. Col- 
lected in Cherokee county and reported this year ( 1896 ) for the first time from 
Kansas, by Chancellor P. H. Snow. It differs from C. vema in its thickish 
leaves, violet flowers (about three to a whorl instead of six), and in having its 
capsules about 10-seeded. 

44. Atriplex canescens James. Trego county ; not rare. In State herbarium. 
Sent in by J. A. Rich. (No. 258.) 

45. Atriplex nuttallii Watson. Grove county ; sent in to State herbarium by 
J.A.Rich. (*»Y") 

46. Salsola tragus L. Russian thistle. Sent in by W. G. Riste, from Colby. 
Sent in also from Greeley, Norton, Cloud, Republic, Jewell, Phillips, and Decatur 
counties. 

47. Eriogonum campanulatum Nutt. Gk>ve county; in State herbarium. 
Sent in by J. A. Rich. ("X") 

48. Eriogonum cernuum Nutt. Sherman county ; in State herbarium. 

49. Polygonum littorale Link. Shawnee county ; in State herbarium. 

50. Euphorbia stictospora Engelm. Coolidge, Kan., on dry hills. In State 
herbarium. Sent also from Trego county, by J. A. Rich. (No. 262.) 

51. Corylus rostrata Ait. Kansas. Britton, in lUust. Flora, I, 508. 

52. Sagittaria ambigua J. G. Smith. McPherson county ; collected by J. E. 
Bodin, 1887, and by A. S. Hitchcock, 1892. Smith, in Ann. Rep. Mo. Botanic 
Garden, 1895, p. 48 ; pi. 17. Digitized by GoOglc 
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53. Sagittaria arifolia Smith. Trego county; in State herbarium. Sent by 
J.A.Rich. (No. 218.) 

54. Sagittaria calycina Engelm. Shawnee county ; frequent in fresh water. 
In State herbarium. 

— Sagittaria latifolia Willd. Common in eastern Kansas; specimens in 
variety in Kansas herbarium. This has heretofore been listed under name of S, 
variabilis Eng. 

55. Sagittaria longiloba Eng. Western Kansas. Smith, 1. c, p. 42; pi. 11. 

— Spiranthes cernua L. C. Rich. Trego county; sent in by J. A. Rich. 
(No. 331.) This is an additional locality for this rare plant. 

56. Juncus aristulatus Mx. Cherokee county ( W. S. Newlon). F. V. Coville, 
in Proc. Biol. Soc. Wash., VIII, 1893, 124. 

57. Juncus balticus Willd. Barton county ; in State herbarium. 

58. Juncus diff usissimus Buckley. Southeastern Kansas. Coville, in Illust. 
Flora, I, 396. 

59. Juncus marginatus Rostk., subsp. setosus Coville. Stafford and King- 
man counties. Carleton, in Cont. U. S. Nat. Herb., I, 217. 

60. Juncus robustus Cov. Southeastern Kansas. Coville, in Illust. Flora, 
1,395. 

61. Carex castanea Wahl. Morris county ; in State herbarium. 

62. Carex filifolia Nutt. Barton county ; frequent. In State herbarium. 

63. Carex interior Bailey. Bogs and swamps, Kansas. L. H. Bailey, in Bull. 
Torr. Club, 1893, p. 426. 

64. Carex lanuginosa Mx., subsp. Kansana Britton. Kansas. Britton, in 
Illust. Flora, I, 305. 

65. Cyperus hallii Britt. (Bull. Torr. Club, XIII, 211.) Kansas. Britton, 
in Illust. Flora, I, 240. 

66. Cyperus ovularis Torr. Shawnee county ; in State herbarium. 

67. Eleocharis atropurpurea Kunth. Frequent in wet places in western 
Kansas. Collected in Pratt county by the writer. Sent in also from Trego 
county, by J. A. Rich. (No. 231.) 

68. Fimbristylis castanea Vahl. Shawnee county ; not common. In State 
herbarium. 

69. Fuirena simplex Vahl. Kingman county. In State herbarium. Sent in 
by Mrs. James Jackson. 

70. Hemicarpha subsquarrosa Nees, subsp. aristulata Cov. Kingman county 
(Carleton). Coville, in Bull. Torr, Bot. Club, 1894, p. 36. 

71. Scirpus campestris Britton. Garden City. In State herbarium. Col- 
lected by the writer. 

72. Scirpus lineatus Mx. Shawnee county. In State herbarium. Collected 
by the writer. 

73. Aristida fasciculata Torr. Trego county; sent to State herbarium by 
J. A. Rich. (No. 380.) This differs from A, purpurea in being taller and not 
so deep a purple. The awns, too, are only slightly divergent. 

74. Brachyelytrum erectum Beauv. Shawnee county ; occasional in slightly 
shaded, moist spots. In State herbarium. Collected by the writer. 

75. Lolium temulentum L. Topeka; frequent. In State herbarium. Col- 
lected by the writer. 

76. Oryzopsis cuspidata Vasey. Collected in Phillips county by the writer. 
In State herbarium. 

77. Panicum obtusum HBK. Ford county; occasional. In State herbarium. 
Collected by the writer. /^-^ i 
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78. Panicum pubescens Lam. Shawnee county; occasional in gardens, in 
shelter of blackberry bushes. In State herbarium. Ck)llected by the writer. 

— Panicum scribnerianum Nash. This is the (p-ass that has been known in 
this state as P. ncoparium Lam. Mr. Greo. V. Nash points out (Bull. Torr. 
Club, 1895, 421) that P. acoparium Lam. grows only in the southern mountains, 
and names our grass P. scribnerianum, as stated. 

— Poa arida Vasey. No. 1716 of Smyth's Check-list, collected in Saline 
county in 1887 by Joseph Henry, and in Rooks county in 1892 by Elam Bartholo- 
mew, and listed as Poa andina Nutt., has a new name given by Dr. Greo. Vasey; 
because it is not the same species as Poa andina of Chili, though it was sup- 
posed to be by Nuttall. Cont. U. S. Nat. Herb., I, 270. 

79. Poa wolfii Scribn. Kansas. Scribner, in Bull. Torr. Club, 1894, p. 228. 
• 80. Sporobolus argutus Kunth. Seward county; collected by the writer. In 

State herbarium. 

81. Sporobolus longifolius Wood. Collected at Wichita in 1890. Determined 
by Geo. V. Nash. Bull Torr. Club, 1895, p. 463. 

— Sporobolus texanus Vasey. Cloud and Republic counties. Collected by 

John H. Schaffner, Columbus, Ohio. This was listed in ** Additions to the Flora 

of Kansas," Trans. Kan. Acad. Sci., XIII, p. 102, as found in Clark county by 

Mr. Carle ton. Mr. Schaffner's find is the farthest north from which this grass 

is yet reported. 

Fungi. 

Hymenomycetea (Mushrooma), 

82. Tricholoma semivestitum Peck. On old grass roots in sandy prairie, 
Rooks county (Elam Bartholomew). Dark brown pileus. Chas. H. Peck, in 
Bull. Torr. Bot. Club, 1895, 485. 

83. Lepiota mutata Peck. Ground in woods. Rooks county, July, 1896 (Bar- 
tholomew). L. c, 1896, 411. 

84. Collybia microspora Peck. Wet ground under bushes. Rooks county 
( Bartholomew). Lamellae pure white, changing to rusty brown in drying. L. c, 
1896,486. 

85. Marasmius subtomentosus Peck. Abundant on roots of grass and other 
plants in sandy soil. Rooks county (Bartholomew). L. c, 487. 

86. Marasmius badius Peck. Decaying sticks lying on wet ground. Rooks 
county (Bartholomew). L. c, 487. 

87. Pistillaria bartolomaei Ellis & Everhart. On dead stems of Callirhoe in- 
volucrata. Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 
p. 44L 

88. Volvaria striatula Peck. Wet ground, under weeds, Rooks county (Bar- 
tholomew). Peck, Bull. Torr. Club, 1895, 487. 

89. Pluteus stercorarius Peck. Manure heaps, Rooks county ( Bartholomew). 
L. c, p. 448. 

90. Flammula decurrens Peck. Wet ground in shade of bushes, Rooks 
county (Bartholomew). Sulphur yellow. L. c, 489. 

91. Stropharia csBsifolia Peck. Low sandy pastures, Rooks county ( Bartholo- 
mew). LamellsB light blue. L. c, 489. 

92. Hypholoma cutifracta Peck. About stumps of Lombardy poplar. Rock- 
port (Bartholomew). L. c, 490. 

93. Psathyrella leucostigma Peck. Wet ground under trees (Bartholomew). 
L. c, 490. 

94. Psathyrella bartholomaei Peck. Rich ground in shade of trees ( Bartholo- 
mew). L. c, 490. ^ C^ r\r\c^\o 
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d5. Psathyrella gracillima Peck. Diunp ground, among weeds, Rooks counfy, 
July, 1896 ( Bartholomew). L. c, 1896, 417. 

96. Psathyrella debilis Peck. Damp ground, attached to decaying stems, 
Rooks county, July, 1896 (Bartholomew). L. c, 418. 

97. Coprinus calyptratus Peck. Open cultivated ground, Rooks county ( Bar- 
tholomew). L. c, 1895, 205. 

98. Coprinus ebulbosus Peck. At the base of oottonwood stumps. Rooks 
county ( Bartholomew). L. c, 491. 

99. Coprinus laniger Peck. Base of Cottonwood stumps. Rooks county (Bar- 
tholomew). L. c, 491. 

100. Polyporus kansensis Ellis & Bartholomew. On the base of a rotten 
stump, Pottawatomie county, October, 1893 ( Bartholomew). Ery thea, IV, 1896, 
p. 1. 

101. Polyporus cryptopus E. & B. On the ground in sandy pastures, at- 
tached to dead grass roots. Rooks county, July, 1895 ( Bartholomew). Ery theai 
1. c, p. 79. 

102. Polyporus bartholomsei Peck. Decaying sticks and chips on damp 
ground, Rooks county, July, 1896 (Bartholomew). Peck, Bull. Torr. Club, 
1896, 418. 

103. Tylostoma punctatum Peck. Sandy ground in pastures. Rooks county, 
July, 1896 (Bartholomew). L. c. 4l9. 

Myxomycetea {Slime Molds). 

104. Stemonitis webberi Rex. Collected by H. J. Webber, Manhattan. Fer- 
ruginous-colored spores. Dr. Greo. A. Rex, in Proc. Acad. Nat. Sci. Phila., 1891, 
p. 390. 

105. Cribraria violacea Rex. Collected by W. T. Swingle, Manhattan. L. 
c, 394. 

106. Hemiarcyria varneyi Rex. Collected by Miss May Varney, Manhattan. 
L. c, 396. 

Pyrcnomycetes (Black Fungi), 

107. Rosellinia limoniispora Ellis & Everhart. On dead leaves of Fraxinus, 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1894, p. 326. 

108. Rosellinia casspitosa E. & E. On dead limbs of Celtia occidentalism 
Rooks county (Bartholomew). L. c, p. 327. 

109. Rosellinia ostiolata E. & E. On bark of Ulmus americana, Rooks 
county (Bartholomew). L. e., 327. 

110. Rosellinia pinicola E. & E. On a weatherbeaten pine board, Rockport 
(Bartholomew). L. c, 327. 

111. Rosellinia muriculata E. & E. On inner surface of bark ot,Populus 
moniUfera, Rooks county, December, 1891 (Bartholomew). Perithecia black 
and muricu late-roughened. Ellis & Everhart, 1. c, 1895, 416. 

112. Melanomma moriculum E. & E. On dead limbs of Morus^ Rooks 
county ( Bartholomew). L. c, 1894, 328. 

113. Melanomma dealbatum E. & E. On old decorticated, weatherbeaten 
Cottonwood logs, Rooks county ( Bartholomew). L c, 328. 

114. Melanomma subcongruum E. & E. On outer bark of cottonwood trees. 
Rooks county, September, 1894 (Bartholomew). L. c, 1896, 417. 

115. Trematosphseria fraxini E. & E. On dead limbs of Fraxinus viridis 
that had lain in water for some time, Rooks county ( Bartholomew). L. c, 
1894, 329. 

116. Chaetomium glabrescens E. & E. On a rotten limb, probably willow. 

Rooks county (Bartholomew). L. c, 1893, 130. C^OOolp 
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117. Teichospora aspera E. &, E. Od old cottonwood boards, Rockport 
( Bartholofiiew). L. c, 131. 

118. Teichospora amygdaloides E. & E. On the bark of Salix amy g da- 
loides. Rooks county ( Bartholomew). L. c, 1894, 330. 

119. Teichospora clavispora E. & E. On bark of Negundo aceroides, Rock- 
I)ort (Bartholomew). L. c, 330. 

120. Teichospora crossota E. & E. On the weathered inner surface of elm 
bark, Rooks county (Bartholomew). L. c, 331. 

121. Teichospora piriospora E. & E. On outer bark of Celtia occidentalis, 
Rooks county (Bartholomew). L. c, 331. 

122. Teichospora nubilosa E. <& E. On outer bark of Celtis occidentalism 
Rooks county ( Bartholomew). L. c, 332. 

123. Teichospora minima E. & E. On a dry oak post, Rockport, October, 
1894 (Bartholomew). L. c, 1895, 419. 

124. Lophiostoma asperum E. & E. On outer bark of Ulmus americanay 
Rockport (Bartholomew). L. c, 1894, 332. 

125. Lophiostoma speciosum E. & E. On bark of Fraxintis viridia, Rooks 
county (Bartholomew). L. c, 332. 

126. Lophiostoma clavisporum E. & E. On dead culms of Elymus cana- 
densiSf Rooks county, March, 1895, 419. 

127. Lophidium pachystomum E. & E. On outer bark of Populus monili- 
Jera^ Kansas (Bartholomew). L. c, 1894, 333. 

128. Lophidium confertum E. & E. On decorticated, decaying limbs of 
Fraxinus viridis^ Trego county ( Bartholomew). L. c, 334. 

129. Didymosphaeria celtidis E. & E. On dead limbs of Celtis occidentalism 
Rooks county, May, 1895 ( Bartholomew). L. c, 1895, 421. 

130. Leptosphaeria occidentalis E. & E. On Panicum crus-gaUi, Rooks 
county (Bartholomew). N. A. Fungi, Cent, xxx, 1893. 

131. Metasphaeria maximiliani E. & E. On dead stems of Helianthus maxi- 
miiiani, Rockport (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 136. 

132. Ophiobolus helianthi E. & E. On dead stems of Helianthus maxhnUi' 
ani, Rooks county, March, 1895 ( Bartholomew). L. c, 1895, 423. 

133. Thyridium pallidum E. & E. On dead stems of Bhus gfabra, Rooks 
county. May, 1895 ( Bartholomew). There is no outward indication of the fungus 
except the numerous, small, round perforations in the epidermis ; but, when this 
is stripped off, the surface of the inner bark is seen to be dotted with the round, 
pallid, slightly-prominent apices of the perithecia. L. c, 1895, 424. 

134. Anthostomella suberumpens E. & E. On inner surface of loosened 
elm bark. Rooks county (Bartholomew.) L. c, 1894, 338. 

135. Eutypella amorphce E. & E. On dead stems of Amorpha fruticosa, 
Rooks county (Bartholomew). L. c, 1894, 140. 

136. Diaporthe stereostoma E. & E. On dead branches of Symphoricarpos 
occidentalis, Rooks county ( Bartholomew). L. c, 1894, 338. 

137. Valsa ribicola E. & E. On dead Bibes aureum, Rooks county (Bar- 
tholomew). L. c, p. 340. 

138. Calosphaeria cornicola E. & E. On dead limbs of Cornus asperifolia, 
Rooks county (Bartholomew). L. c, p. 342. 

139. Pseudovalsa viticola E. & E. On dead shoots of Vitis riparia, Rock- 
port (Batholomew). L. c, p. 343. 

140. Valsaria allantospora E. & E. On dead Negundo aceroides, Rooks 
county (Bartholomew). L. c, p. 343. ^-^ j 

Digitized by VjOOQIC 
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141. Diatrype celastrina E. & E. On dead stems of CeUzstrus acandens, 
Kooks county (Bartholomew). L. c, p. 343. 

142. Anthostoma formosum E. & E. On bark of dead Celtis occidentalia. 
Rooks county (Bartholomew). L. c, 344. 

143. Diatrype! la fraxini E. & E. On dead limbs of Fraxinua viridis, Books 
county, July, 1895 (Bartholomew). L. c, 1895, 426. 

144. Phyllachora asterigena E. & E. On living leaves of Aster ohlongi 
folius, Rooks county (Bartholomew). L. c, 1894, 345. 

145. Histerium cedrinum E. & E. On weather-beaten wood of white cedar 
post, Rockport (Bartholomew). L. c, p. 346. 

Discomt/cftefi {Cup Fungi), 

146. Cenangella violacea E. & E. On an old cottonwood board, Rooks county 
(Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 149. 

147. Cenangella thujina E. & B. An exposed wood of white cedar post, 
Rockport, February, 1894 ( Bartholomew). Erythea, 1896, p. 3. 

148. Blitrydium symphoricarpi E^ & E. On dead twigs of Symphocarp08 
vulgaris, Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1895, 427. 

149. Dothidella longissima (Pers.) E. & E. On dead stems of Chenopodium 
album, Kansas ( Bartholomew & Shear). L. c, 1895, 427. 

150. Stictis fusca E. & B. On dead branches of Si/mphoricarpos Occident- 
alia, Rooks county, February, 1894 ( Bartholomew). Erythea, 1896, 3. 

151. Patellea hysterioides E. & E. On weather-beaten pine lumber, Rooks 
county (Bartholomew). L. c, 1895, 429. 

UatilagincE (Smuts), 

152. Ustilago sorghi Pass. Common on sorghum; on kaffir-corn, Manhattan 
(Kellerman); and on broom corn, Phillipsburg. J. B. S. Norton, in Trans. Acad. 
Sci. of St. Louis, 1896, p. 231, pi. xxv, figs. 1-5. 

152. Ustilago ischsemi Fuckel. In inflorescence of A ndropogon provincialis, 
Rooks county, E. Bartholomew. Norton, 1. c, p. 231. 

153. Ustilago austro-americana Speg. In inflorescence of Polygonum penn- 
sylvanicum, Riley and Republic counties. Norton, 1. c, p. 231, pi. xxviii, figs. 
9-12. 

154. Ustilago aristidsB Peck. In ovaries of Aristida, Hodgeman and Ellis 
counties. Norton, 1. c, p. 232, pi. xxv, figs. 19-23. 

155. Ustilago spermophora Berk. & Curt. In ovaries of Eragrostis major, 
Norton, 1. c, p. 233. 

156. Ustilago vilfae Wint. In inflorescence of Sporobolus vaginceflorus, 
Manhattan, December, 1895. Norton, 1. c, p. 233. 

157. Ustilago rabenhorstiana Kuhn. Common in inflorescence of Panicum 
sanguinale, and less often on P. glabrum. Norton, 1. c, p. 233, pi. xxvi, figs. 
4, 5, and xxvii, 6-8. 

Ustilago reiliana Kuhn. On sorghum, Manhattan, and on corn, Riley, 
Morris, Saline, Jewell and Geary counties ; rather common. Norton, 1. c, p. 233, 
pi. xxv, figs. 14-18. 

159. Ustilago neglecta Niessl. On setaria glauca, Manhattan. Norton, 1. 
c, p. 234, pi. XXVIII, figs. 7, 8. 

160. Ustilago syntherismae Ell. & Everh. On Panicum, Cenchrus, etc., 
Manhattan ; rather common. Norton, p. 235 ; pi. xxvi, figs. 1-3, 6-13 ; xxvii, 
1-3,9-12; XXIX, 6-8. 

161. Ustilago utriculosa Tul. On Polygonum acre, Rooks and Barton 
counties, and P. pennsylvanicum, Riley. Norton, 1. c, p. 236. GqOqIc 
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162. Ustilago andropogonis Kell. k Swing. Common on Andropogon pro- 
vincialis from several places in the state, and on A, hallii, Arkalon and Harper. 
Norton, 1. c, p. 236; pi. xxvi, figs. 14-17. 

163. Ustilago boutelouae K. & S. In ovaries of Bouteloua oUgostachyat 
Rooks and Riley counties. Norton, 1. c, p. 236 ; pi. xxix, fig. 11. 

164. Ustilago pustulata Tracy and Earle. On Panicum proHferum^ Potta- 
watomie county (Crevecoeur). Norton, 1. c, p. 237. 

166. Ustilago filifera Norton. On Bouteloua raeemosa and P. oligosiachya, 
Riley and Wabaunsee counties. Norton, 1. c, 1896, p. 237; pi. xxviii, figs. 1 
2, 4-6 ; XXIX, 1-4, 9, 10. 

166. Ustilago minor Norton. On leaves of Bouteloua hirsuta, Manhattan ; 
rare. Norton, 1. c, p. 238; pi. xxviii, fig. 3; xxix, 5, 12. 

167. Tilletia foetans Schroet. On wheat, common, Kansas. Norton, 1. c, 
p. 238. 

168. Tilletia tritici Wint. On wheat, Rooks and Greeley counties. Norton, 
1. c, p. 238. 

169. Tilletia buchloeana K. & S. In ovaries of Buchloe dactyloidesy Jewell 
county (Miss Dahl ) ; Trego and Ford counties (Kellerman k Swingle). Norton, 
1. c, p. 239. 

170. Tilletia rotundata E. & E. In ovaries of Panicum virgatum, Manhat- 
tan, December, 1895. Norton, 1. c, p. 239. 

171. Doassansia (probably occulta). On Potamogeton^ Lawrence (M. A. 
Barber ). Norton, 1. c, p. 240, foot-note. • 

172. Sorosporium solidaginis E. & E. In the inflorescence of Solidago mis- 
souriensia, Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 
p. 156. 

173. Sorosporium atrum Peck. On Carex penriHylvanica, Manhattan, 1894 
(J. E. Payne). Norton, Trans. Acad. Sci. St. L., 1896, 240. 

174. Sorosporium cuneatum Schof. In stems and inflorescence of Solidago 
misaouriensis, Rooks and Riley counties. Norton, 1. c, p. 240; pi. xxvii, 
figs. 4, 5. 

175. Urocystis anemonis Schroet. On leaves of Anemone carolinianaj 
Rooks county (Bartholomew). Norton, 1. c, p. 240. 

Uredinoi [Rusts), 

176. Puccinia ludibunda E. & E. On leaves of Carex aparganloides^ 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 153. 

177. Puccinia vir^ata E. & E. On dead leaves of Panicum virgatum, Rooks 
county (Bartholomew). L. c, 154. 

178. Puccinia bartholomi Dietel. On Bouteloua oligostachya, Rooks county 
(Bartholomew). N. A. Fungi, Cent. XXX, 1893. 

179. Puccinia kansensis E. & B. On leaves of Buchloe dactyloidea, Rooks 
county, September, 1894 ( Bartholomew). Erythea, 1896, p. 1. 

180. Puccinia jubata E. & B. On culms and sheaths of Hordeum Jubatum, 
Rooks county, March, 1895 ( Bartholomew). L. c, p. 2. 

181. Puccinia sparganioides E. & B. On Carex nparganioides^ Rooks county, 
August, 1895 (Bartholomew). L. c, p. 2. 

182. Puccinia triodise E. & B. On Trlodia purpurea, Rooks county, August, 
1895 ( Bartholomew). L. c, p. 3. 

183. Puccinia clavispora E. & B. On leaves of Andropogon nutans^ Phillips 
county, 1895 ( Bartholomew). L. c, 79. 

184. Puccinia tecta E. & B. On leaves of Carex sparganioides, Rooks ^ijg^ 
October, 1895 ( Bartholomew). L. c, 79. 
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185. Uromyces sporoboli E. & E. On Sporobolua aaper, Rooks county ( Bar- 
tholomew). Proc. Acad. Nat. Sci., Phila., 1893, 155. 

186. -^cidium cylindricum E. & E. On leaves of Houstonia angtMtifolia, 
Osborne county (C. L. Shear). Bull. Torr. Club, 1895, 61. 

Sphceropsidce {DuM Fungi). 

187. Phyllosticta maculans Ell. & Everh. On fallen leaves of Populus inoni- 
lifera, Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, p. 157. 

188. Phyllosticta confertissima E. & E. On leaves of Ubnus fulva, Pottawa- 
tomie county (Bartholomew). L. c, 1895, 455. 

189. Phyllosticta moricola E. & E. On seedling leaves of Morua rubra^ Pot- 
tawatomie county (Bartholomew). L. c, 455. 

190. Phoma viridis Ell. & Barth. On dead leaves of Fraxinu8 viridia, Rooks 
county, January, 1895 (Bartholomew). Erythea, 1896, p. 4. 

191. Phoma ribis E. & B. On decorticated twigs of cultivated gooseberry, 
Rockport, March, 1895 ( Bartholomew). L. c, p. 4. 

192. Phoma biformis E. & B. On dead Amorpha frutlcosa, Rooks county, 
March, 1896 ( Bartholomew). L. c, 80. 

193. Dothiorella concaviuscula E. & B. On dead branches of Fraxinua viri- 
dis^ Rooks county, January, 1895 ( Bartholomew). Erythea, 1896, 23. 

194. Dothiorella negundinis E. & B. On bark of dead limbs of Negundo 
aceroides, August, 1894 ( Bartholomew). L. c, 23. 

195. Aposphaeria amaranti E. & B. On dead stems of Amarantus retro- 
flexus^ Rockport (Bartholomew). L. c, p. 4. 

196. Cytispora negundinis E. & E. On dead limbs of Negundo aceroidea, 
Rockport (Bartholomew). Proc. Acad. Nat. Sci. Phila. 1894, 360. 

197. Cytispora juglandicola E. & B. On bark of dead limbs of Juglana 
nigra, Rooks county, November, 1894 (Bartholomew). Erythea, 1896, p. SS. 

198. Cytispora celastrina E. & B. On dead stems of Celaatrua acandena. 
Rooks county, April, 1895 (Bartholomew). L. c, p. 80. 

199. Cytispora gleditschias E. & B. On dead limbs of Oledifachia triacan- 
thos. Rooks county, December, 1895 (Bartholomew). L. c, p. 80. 

200. Sphaeropsis vitigena E. & E. On dead shoots of cultivated grape-vines, 
Rockport ( Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 160. 

201. Sphffiropsis amorphae E. & B. On dead branches of Amorpha fruticoaa, 
Rooks county, December, 1894 (Bartholomew). Erythea, 1896, 23. « 

202. Sphaeropsis robiniae E. & B. On dead branches of Robinia paeudaca- 
cia, Stockton, November, 1895 (Bartholomew). L. c, 81. 

203. Sphaeropsis triacanthi E. & B. On dead limbs of Oleditachia triacan- 
thosj Rooks county, December, 1895 (Bartholomew). L. c, 81. 

204. Haplosporella velata E. & B. On dead stems of Celaatrua acandena, 
Rooks county, January, 1895 (Bartholomew). Erythea, 1896, 24. 

205. Haplosporella longipes E. & B. On dead branches of Morua, Rooks 
county, December, 1895 (Bartholomew). L. c, 81. 

206. Haplosporella negundinis E. & B. On fallen limbs of Negundo acer- 
oides, Rooks county, February, 1896 (Bartholomew). L. c, 81. 

207. Diplodia kansensis E. & E. On bleached, weather-beaten bark of Juni- 
perus virglniana, Rockport (Bartholomew). Proc. Acad. Nat. Sci. Phila. 
1894, .363. 

208. Diplodia celastrina E. & E. On dead stems of Celaatrua acandena. 
Rooks county (Bartholomew). L. c, 1895, 432. 

209. Diplodia lophiostomoides E. & B. On decorticated limbs of Negundo 
aceroidcsj Rooks county, July, 1895 (Bartholomew). Erythea, 1896, p. 24. - 
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210. Diplodia claviepora E. & B. On decaying wood of an old elm stump, 
Rooks county, May, 1894 (Bartholomew). L. c, 24. 

211. Diplodia celtidigena E. & B. On fallen limbs of Celiis occidentalism 
Phillips county, March, 1896 ( Bartholomew). L. c, 82. 

212. Diplodiella striispora E. & B. On decorticated Cottonwood stump. 
Rooks county, January, 1894 ( Bartholomew). L. c, 24. 

213. Diplodina psoralese E. & B. On dead stems of Psoralen tenuf'flora, 
Rooks county, December, 1893 ( Bartholomew). L. c, 25. 

214. Actinonema psoraleae E. & E. On living leaves of Psoralen digitata^ 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 159. 

215. Ascochyta rhei E. & E. On leaves of Rheum rhaponticumn, Rockport 
(Bartholomew). L. c, 160. 

216. Stagonospora strictae E. & E. On leaves of Carex stricta^ Rooks 
county (Bartholomew). L. c, 162. 

217. Hendersonia etaphylea E. & E. On Euonymiis atropurpureus, Kansas 
(Kell. & Sw.) Proc. Acad. Nat. Sci. Phila., 1893, 162. 

218. Hendersonia stygia E. & E. On decorticated bleached wood of a cotton- 
wood log. Rooks county, December, 1893 (Bartholomew). L. c, 1894, 364. 

219. Hendersonia pseudacaciae E. & B. On dead limbs of Robinia pseuda- 
cacia^ Rooks county, March, 1894 (Bartholomew). Erythea, 1896, 25. 

220. Hendersonia fraxini E. & B. On dead limbs of Fraxinus viridiSy Rooks 
ccunty, March, 1895 (Bartholomew). L. c, 26. 

221. Camerosporium celtidis E. & E. On dead limbs of Celtis occidentalism 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1894, 366. 

222. Septoria purpureocincta E. & E. On leaves of Prunus americanay 
Rooks county (Bartholomew). L. c, 1893, 163. 

223. Septoria aurea E. & E. On leaves of Ribes aureum^ Rockport ( Barth- 
olomew). L. c, 163. 

224. Septoria gaillardisD E. & E. On leaves of Gaillardia pulchella, Rock- 
port (Bartholomew). L. c, 164. 

225. Septoria lepachidis E. & E. On leaves of Lepachys columnaris, Rock- 
port (Bartholomew). L. c, 164. 

226. Septoria gigaspora E. & E. On leaves of Celtis occidentalism Rooks 
county (Bartholomew). L. c, 1895, 458. 

227. Septoria alba E. & B. On living leaves of Silphitim integrifolium, 
Rooka county, August, 1894 ( Bartholomew). Erythea, 1896, 25. 

228. Septoria rhabdocarpa E. & B. On fallen leaves of Populus moniliferam 
Rooks county, September, 1894 ( Bartholomew). L. c, 25. 

229. Septoria incarnata E. & B. On living leaves of Asclepias incarnata, 
Rooks county, July, 1894 (Bartholomew). Jj. c, 25. 

230. Pestalozzia kansensis E. & B. On old dead leaves of Quercus maero- 
carpa. Rooks county, January, 1894 (Bartholomew). L. c, 26. 

231. Pestalozzia Oenotheras E. & B. On dead stems of Oenothera bienniSm 
Rooks county, March, 1895 (Bartholomew). L. c, 26. 

232. Pestalozzia fibriseda E. & B. On weatherbeaten wood of Rhus glabra. 
Rooks county ( Bartholomew). L. c, 27. 

233. Labrella infuscans E. & B. On weather-beaten pine boards. Rooks 
county, March, 1894 (Bartholomew). L. c, 27. 

Hyphoinjjcetes [Mildews), 

234. Cercospora crotonis E. & E. On leaves of Croton texensis, Rockport 
< Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 170. , 

235. Cercospora ditissima E. & E. On leaves of Cnicus undulatu^Wn^^ 
port (Bartholomew). L. c, 171. 
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236. Cercospora melanochsBta E. & E. On leaves of Celastrua scandens, 
Pottawatomie county, October, 1893 (Bartholomew). L. c, 1894, 380. 

237. Cercospora didymospora E. & B. On capsules and leaves of (Enothera 
fremoniiiy Books county, July, 1894 (Bartholomew). Erythea, 1896, 28. 

238. Cercospora physalicola E. & B. On living leaves of Phyaalis virginica, 
Rooks county, July, 1894 ( Bartholomew). L. c, 28. 

239. Cercosporella nivea E. & B. On living leaves of Solidago radula, 
Rooks county, September, 1895 (Bartholomew). L. c, 82. 

240. Cladosporium aterimum E. & E. On rotton wood, Rockport, November, 
1893 ( Bartholomew). Proc. Acad. Nat. Sci. Phila., 1894, 378. 

241. Cladosporium subsessile E. & B. On living stems of Populus monili- 
fera. Rooks county, September, 1894 (Bartholomew). Erythea, 1896, pp. 27 
and 83. 

242. Macrosporium amaranthi Peck. On dead spots of leaves of Amaranthua 
retroflexua^ Rooks county (Bartholomew). Bull. Torr. Bot. Club, 1895, 493. 

243. Macrosporium clematidis Peck. On living or languishing leaves of 
Clematis fremontii, Kansas (Bartholomew). L. c, 493. 

244. Macrosporium nelumbii E. & E. On leaves of Nelumhium luteum, 
Pottawatomie county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1895, 464. 

245. Macrosporium panici E. & B. On living leaves of Panic um vlrgatumy 
Rooks county, July, 1894 ( Bartholomew). Erythea, 1896, 28. 

246. Macrosporium uredinis E. & B. On uredo of Puccinia graminia on 
** volunteer " oats, Rooks county, September, 1894 ( Bartholomew). L. c, 28. 

247. Coniosporium maydis E. & B. On old corn-stalks, Rooks county, July, 
1895 (Bartholomew). L. c, 82. 

248. Clasterosporium kansense E. &. B. On under side of cottonwood post 
lying on the ground, Rockport, September, 1894 (Bartholomew). Erythea, 
1896, 28. 

249. Sporodesmium exasperatum E. & B. On the bottom of an oaken barrel 
in a cellar, Rooks county. May, 1894 (Bartholomew). L. c, 29. 

250. Dendryphium curtipes E. &, B. On the underside of an old hog trough, 
Rooks county, December, 1894 (Bartholomew). L. c, 82. 

251. Volutella bartholomaei E. k E. On leaves of Sporobolus aaper^ Rock- 
port (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 171. 

It is not possible to tell exactly how many plants this makes for the State of 
Kansas, without making a new verified list. No doubt a good many plants are 
duplicated, owing to the uncertainty of determination, often, by students and 
other collectors, who sometimes reported plants that turned out to be something 
else. But, according to the best of our knowledge, the number of plants found 
in Kansas is as follows : 

Catalogue of Prof. J. H. Carruth, of 'l876, with additions up to 1884, 1,515 
species, from which were deducted by Smyth, in 1890, on account of 

error or duplication, 145, leaving net 1,370 

Fungi published by Cragin in Bull. Wash. Coll. Lab., 1884 to 1888, includ- 
ing 48 lichens published in Tuckerman's N. A. Fungi 373 

Fungi published by Kellerman in Vol. X, Trans. Kan. Acad. Sci., 1886, 

( not counted in Cragin's lists ) 266 

Fungi published by Swingle in Vols. XI and XII, up to 1890 33 

Plants published by other people, In various publications 48 

Additions by Smyth, made in Vol. XII, 1890 447 

Additions by Smyth in 1892 (Vol. XIII) 155 

Additions by Smyth in 1894 (Vol. XIV) 27 

Additional mosses by Miss Reed, in Vol. XIV, 1894 54 

Additions in this list by Smyth, including a part of those published by 

Bartholomew and others, outside the state y^. . . 25 1 

Total to date Ri??^^^ by V?.9.C^|? 
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The total number of species of flowering plants reported as found in the state 
is 1,997 ; and of cryptogamic plants of all kinds, including ferns, mosses, liver- 
worts, lichens, algae, and parasitic fungi, 1,027. Much more remains to be done ; 
and with active botanical workers in the state, the chances are that before long 
there will be a greater list of veritable species reported from Kansas than from 
any other state, except California. 



THE PROPAGATION OP ERYTHRONIUM8. 
By E. B. Knebb, Atohison, Kan. Read before the Academy January 2, 1897. 

Possibly none of our native flowering plants are more interesting than the 
Erythroniums, or dog-tooth violets or adder-tongues, as they are popularly known. 
Certainly none are more beautiful. 

Along the bluffs of the Missouri river we find but two species — the Erythro- 
nium albidum and the Erythronium mesochoreum ; however, in the woods about 
my Ohio home, I was familiar with the Erythronium americanum as well as 
Erythronium albidum. 

In this paper I desire to present an account of the various modes of propaga- 
tion by corms followed in the three species mentioned. 

Whoever has studied botany is well aware of the fact that our native Ery- 
throniums present two forms of plants — a two-leaved flowering form and a single- 
leaved sterile form. Now it is these sterile or flowerless forms which I have 
found so interesting, and which most writers in descriptive botany seem to have 
inexcusably overlooked, and to these I would especially direct attention at the 
present time. 

In both Erythronium americanum or yellow adder- tongue of the East, and in 
E. albidum, the white dog-tooth violet of the Mississippi valley, the flowerless 
» forms are exceedingly numerous, covering almost completely with a continuous 
mat of erect, glossy, richly-jnottled leaves the sloping sides of the shaded ravines 
where they occur. The explanation for this wealth of vegetation is not far to 
seek. Carefully remove a specimen of the one-leaved form of the yellow adder- 
tongue from the rich leaf-mold in which it grows, and usually three or more 
offshoots will be observed to have taken their rise from the parent corm. These 
offshoots are quite brittle, and hence care must be exercised in taking up the 
plants. At the end of each shoot will be found a slight enlargement, which de- 
velops into a corm by the time the parent plant and runners have withered. 
These corms are capable of producing only one-leaved plants the next season. 
Thus, whce this year appeared but one plant, next year in close proximity will 
spring up three and possibly four plants to represent it, provided that mean- 
while some hungry wood-mouse, mole, grub or worm has not made a dinner of 
some of the young and tender, juicy corms. A peculiarity of the offshoots in E. 
americanum is that at first they are usually directed upward, so that they may 
even rise above ground ; and then they bend gracefully over and again seek to 
enter the spongy leaf-mold, planting the terminal corm, sometimes after devious 
turnings and twistings, as much as 6 or 8 inches, or possibly 10, from the site of 
the parent plant. The advantage of new forage ground is thus gained for the 
progeny plants. Occasionally flowering forms will also be found whose corms 
throw out offshoots. Of course such corms will not flower next season, and will 
send up only single leaves because of their divided vitality. This fact explains 
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why the yellow Erythronium seldom blooms the second season after being trans- 
planted to a garden. 

In Erythronium albidum we notice a similar feature of the sterile forms. 
However, in this species I have never found more than two offshoots to spring 
from each corm, and I have examined hundreds. Furthermore, the runners of 
E. albidum are first directed downward at an angle and then curve upward, 
finally planting the new corms, developed at the ends of the runners, at a dis- 
tance of three to eight inches from the parent corm. This doubling of corms 
will soon mat a woodland hill slope. Seldom, however, will more than a single 
offshoot from a flowering corm be found; and then its displacement is not more 
than an inch or two, and most frequently is only the merest fraction of an inch, 
scarcely rupturing the old corm coat. In fact, the new corm for next year's 
growth is generally developed right at the base and to one side of the old corm. 
Because of this fact the corms in both albidum and americanum are seldom 
found in an erect position in the soil, but rather set at an angle, and even almost 
horizontal at times. 

And now what is the meaning of all this ? When, if ever, do these thousands 
of one-leaved dog-tooth violets and yellow adder-tongues bloom ? What a glo- 
rious sight it would be if that whole shaded hill slope bordering the woodland 
creek should some spring day take a notion to bloom forth, each of the thousands 
of corms bearing its nodding bell of pink and white ; or if that old Ohio ravine 
should just for one May day be a blaze of golden adder- tongues ! Such thoughts 
would come to us in our boyhood days as we roamed those ravines in early spring 
for treasures for our herbariums, but no hopes for their realization had ever been 
seriously entertained, and we were content to search for the few stars in the fields 
of mottled green, which found, with what diligence did we ply the collector's 
trowel lest we should be so luckless as to cut off the delicate stem ere the deeply 
buried coveted corm was reached ! But the puzzle of it all remained unsolved 
until we reached Kansas soil. Imagine our delight, then, when in the spring of 
1890 we indeed did behold the hilltops ablaze with thousands of Erythroniums. 
What our boyhood dreams had visioned, and cool reason had denied as impos- 
sible, was here indeed a reality. Every plant bore a flower. Could this be our * 
old friend, the Erythronium albidum of former days, here in Kansas under a 
clearer sky seeking a freer life ? We thought not, and this Academy has already 
heard its announcement as Erythronium mesochoreum, a new species, at the 
Ottawa meeting, in 1891. 

What interests us to-day is the fact that this species opens up the secret of 
propagation and flowering in the Erythroniums. Seeking out some of the one- 
leaved, flowerless forms (for indeed they will have to be sought for), and remov- 
ing them with the utmost care from the ground, you will fail to find on them any 
runners whatever. Nor do the flowering forms bear runners or offsets. Instead, 
the new corms are developed at the base, a little to one side, and yet within the 
fold of the old corm. Furthermore, a well-established flowering plant will have 
a succession of corms within corms to the number of three or even four or five. 
This difference in the corm structure ought to account for the difference in flower- 
ing habits of the several species, and so it does. 

But how came this difference in structure ? We observed in both E. ameri- 
canum aqd E. albidum that sometimes the flowering corms also gave rise to run- 
ners with secondary corms at their extremities. Such accidents in growth can 
only be explained by environment. The corms of E. americanum and E. al- 
bidum, growing in the easily yielding leaf-mold, find no diflftculty in producing 
offshoots ; and so long as such is their condition and position, they continue to 
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divide their energies and produce a multitude of corme, none of which have suf- 
ficient material from which to build up a flowering stem. But let some of them 
be covered to a considerable depth with heavier soil, either by freshets or through 
other accident, and the propensity to throw off runners is at once checked ; as a 
result, in a year or two sufficient nourishment is stored and vitality accumulated 
to send up two leaves instead of one and unfold from their embrace the prettiest 
of wild flowers. In evidence, the flowering forms will be found to always have 
their corms very much deeper than the sterile formb. 

Erythronium mesochoreum, the form with the more slender and unmottled 
leaves, confirms this explanation. Appearing as it does some ten days or two 
weeks earlier than E. albidum, when as yet the woodland ravines are scarcely 
out of the icy grasp of winter, it must needs occupy more sunny ground. But 
in such position it must compete with other sun-loving plants that later in the 
season claim their day. For it there is no soft, spongy leaf-mold, as a rule, 
but the hard, close mat of sod above. To develop runners is out of the ques- 
tion ; so each seedling as it wins a footing begins at once to push its bulb 
almost straight downward. Each year finds it a step lower and with all its 
vitality conserved, not divided, as in the case of its more easy-going sisters, 
albidum and amecicanum. Hence it is that before many years it has strength to 
bloom, and thus, coming more promptly to the flowering stage, the one-leaved 
forms of this species are comparatively rare. 



A PROVISIONAL LIST OP THE FLOWERING PLANTS OF McPHER- 

SON COUNTY. 

By H. J. Habnlt, McPherson, Kan. Read ( by title) before the Academy January 2, 1897. 

Believing that complete lists of the plants of many and widely distributed 
localities are essential to a complete knowledge of the flora of Kansas and its 
distribution, we venture to submit the following provisional list of the flowering 
plants of McPherson county. It is needless to say that the list is as yet far from 
complete. We hope to add to it from time to time. We are pleased to acknowl- 
edge the valued assistance of our some-time pupil, Mr. Claude Shirk, who has 
borne the burden of the work. 



1. Ranunculace.^. 

1. Anemone patens. 

2. Delphinium azureum. 

2. Papaverace/b. 

3. Argemone platyceras. 

3. Crucifer^e. 

4. Sisymbrium canesceos. 

5. Brassica sinapistrum. 

6. Capsella bursa-pastoris. 

7. Lepidium virginicum. 

4. VlOLACE^. 

8. Viola palmata. 

9. Viola palmata var. cucuUata. 



5. Caryophyllaceje. 

10. Silene antirrhina. 

O. Portulacace^. 

11. Portulaca oleracea. 

7. Malvace^. 

12. Callirrhoe involucrata. 

13. Callirrhoe digitata. 

14. Malvastrum coccineum. 

15. Hibiscus trionum. 

8. Geraniace^e. 

16. Oxalis violacea. 



17. Oxalis stricta. 



^tized by 



Google 



76 



KANSAS ACADEMY OP SCIENCE. 



9. VlTACKiE. 

18. Vitifi cordifolia. 

10. Rhamnace^. 

19. Ceanothus ovatus. 

11. SAPINDACEiE. 

20. Negundo aceroides. 

12. Anacardiacile. 

21. Rhus glabra. 

22. Rhus tozicodendroQ. 

13. LEGUMINOSiE. 

23. Baptisia leucophsea. 

24. Baptisia australis. 

25. Melilotus officiualis. 

26. Melilotus alba. 

27. Psoralea floribunda. 

28. Psoralea esculenta. 

29. Amorpha canescens. 

30. Amorpha fruticosa. 

31. PetalostemoD violaceus. 

32. Petalostemon candid us. 

33. Teghrosia virginiana. 

34. Astragalus caryocarpus. 

35. Glycyrrhiza lepidota. 

36. Vicia sativa. 

37. Cassia chamaecrista. 

38. Desmanthus brachylobus. 

39. Schrankia unciData. 

14. Rosacea. 

40. PruDus chicasa. 

41. Prunus virginiana. 

42. Geum album. 

43. Rosa blanda setigera. 

15. SAXIFRAOACEiE. 

44. Ribes rotundifolium. 

45. Ribes gracile. 

10. Lythrace-«. 

46. Lythrum alatum. 

17. Onagrace.e. 

47. (Enothera biennis. 

48. (Enothera sinuata. 

49. (Enothera albicaulis. 

50. (Enothera pumila. 

51. Gaura biennis. 

52. Gaura coccinea. 

18. CUCURBITACE-E. 

53. Cucurbita fa?tidissima. 



19. FiCOIDBA. 

54. Mollugo verticiilata. 

20. Umbelliferje. 

55. Peucedanum yillosum. 

21. CoRNACEiE. 

56. CJornus stolonifera. 



57. 
58. 

59. 
60. 
61. 
62. 

63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 

75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 



90. 
91. 
92. 
93. 

94. 



22. CAPRIFOLlACEiE. 

Sambucus canadensis. 
Symphoricarpos vulgaris. 

23. CoMPOSITiE. 

Vernonia baldwinii. 
Eupatorium altissimum. 
Eupatorium ageratoides. 
Kuhnia eupatoroides var. corym- 

bulosa. 
Liatris cylindracea. 
Solidago missouriensis. 
Solidago rigida. 
Erigeron canadensis. 
Erigeron strigosus. 
Gnaphalium polycephalum. 
Gnaphalium uliginosum. 
Ambrosia trifida. 
Ambrosia artemiaifolia. 
Xanthium canadensis. 
Lepachys columnaris. 
Lepachys columnaris var. pul- 

cherrima. 
Helianthus annuus. 
Helianthus petiolaris. 
Helianthus grosse-serratus. 
Helianthus maximiliani. 
Coreopsis tinctoria. 
Bidens cernua. 
Bidens bipinnata. 
Hymenopappus corymbosus. 
Dyeodia chrysanthemoides, 
Achillea millefolium. 
Chrysanthemum leucanthemum. 
Senecio aureus. 
Cnicus lanceolata. 
Troximon cuspidatum. 
Taraxacum officinale (dens-leonis). 
Pyrropappus scaposus. 
Lactuca canadensis. 
Lactuca scariola. 
Sonchus asper. 

24. CAMPANULACEiE. 

Specularia perfoliata^^^ , 
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95. 



96. 



97. 

98. 

99. 
100. 
101. 
102. 



103. 
lOi. 
106. 
106. 
107. 

108. 
109. 



25. PRIMULACEJE. 

Androsace occidentalis. 

26. APOCYNACEiE. 

Apocynum canDabinum. 

27. ASCLEPIADACE^. 

Asclepias tuberoea. 
Asclepias purpurascens. 
Asclepias verticillata. 
Asclepias stenophylla. 
Acerates loDgifolia. 
Acerates lanuj^inosa. 

28. BORRAGINACKvE. 

Lithospermum pilosum. 
Lithospermum caDescens. 
Lithospermum hirtum. 
Lithospermum angustifolium. 
Lithospermum loDgiflorum. 

29. CoNVOLVULACEiE. 

Ipomcea purpurea. 
Convolvulus (Calystegia) eepiuni. 

30. SOLANACE^. 



110. SolanuoA nigrum. 

111. Solanum rostratum. 

112. Physalis pubescens. 

113. Physalis viscosa. 

114. Physalis lanceolata. 

115. Physalis pennsylvanica. 

116. Datura stramonium. 

31. SCROPHULARIACE/!-:. 

117. Verbascum thapsus. 

118. Pentstemon coboea. 

32. Orobanchace^. 

119. Aphyllon uniflorum. 

33. VERBENACEiE. 

120. Verbena angustifolia. 

121. Verbena stricta. 

122. Verbena bipinnatifida. 

123. Lippia lanceolata. 

124. Lippia cuneifolia. 

34. Labiat^e. 

125. Teucrium canadensis. 

126. Salvia azurea. 

127. Salvia lanceolata. 

128. Scutellaria parvula. 

129. Nepeta glechoma. 



35. PiANTAGINACEiE. 

130. Plantago major. 

131. Plantago lanceolata. 

36. Nyctaginace-e. 

132. Oxybaphus nyctagineus. 

133. Oxybaphus angustifolia. 

37. Amaranth A ce-s. 

134. Amaranth us retroflexus. 

135. Amaranthus chlorostachys. 

136. Amaranthus albus. 

137. Acnida tuberculata. 

SS, CHENOPODIACEiE. 

138. Chenopodium album. 

139. Chenopodium hybridum. 

39. Phytolaccace.e. 

140. Phytolacca decandra. 

40. Polygonace^.. 

141. Eriogonum annuum. 

142. Rumex altissimus. 

143. Rumex crispus. 

144. Rumex obtusifolius. 

145. Polygonum ramosissimum. 

146. Polygonum lapathifolium. 

147. Polygonum pennsylvanicum. 

148. Polygonum convolvulus. 

41. EUPHORBIACE^. 

149. Euphorbia serpens. 

150. Euphorbia hypericifolia. 

151. Euphorbia glyptosperma. 

152. Euphorbia macula ta. 

153. Euphorbia preslii. 

154. Euphorbia marginata. 

155. Euphorbia dentata. 

156. Euphorbia obtusa. 

42. URTICACE.E. 

157. Ulmus f ulva. 

158. Ulmus americana. 

43. JUGLANDACE^. 

159. Juglans nigra. 

44. CUPULIFER-E. 

160. Quercus macrocarpa. 

45. Salicace^. 

161. Salixalba. 

162. Populus monilifera. 
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46. iRIDACEiG. 

163. SisyrhlDchium bermudiana, var. 

47. LlLIACE^. 

164. Allium cernuum. 

165. Allium mutabile. 

166. Allium vineale. 

167. Nothoscordum striatum. 

168. Androstephium violaceum. 

169. Yucca angustifolia. 

48. COMMELINACE^. 

170. Tradescantia virginica. 

49. ALISMACEiG. 

171. Sagittaria yariabilis. 



50. Cyperace^l 

172. CyperuB filiculmis. 

51. Gramine^. 

173. Setaria viridis. 

174. iBuchloe dactyloides. 

175. Panicum glabrum. 

176. Pauicum saDguinale. 

177. Panioum proliferum. 

178. Panicum capillare. 

179. Ceuchrus tribuloides. 

180. Aristida oligantha. 

181. Aristida purpurea. 

182. Eragrostis pectinacea spectabilis. 

183. Elymus sitanion. 



THE TIMBERED MOUNDS OF THE KAW RESERVATION. 

By C. N. Gould, Winfleld, Kan. Read before the Academy December 31, 1896. 

About three miles south of the territory line and ei^^ht miles south of Maple 
City, Kan., are situated several hills on which are located what are known locally 
as ** The Timbered Mounds." They are situated some half mile east* of the junc- 
tion of Myers creek and Little Beaver. 

The hills in all the region consist of massive ledges of limestone, containing 
much flint and alternating strata of gray and drab shale. Near the base of the 
hill the prominent ledge on both sides of the creek is the Strong flint of Proeser, 
beneath which is a ledge of massive sandstone. The ledge capping the hills is 
the Fort Riley or Florence flint. It is on the last-named ledge that the "Mounds " 
are located. 

In some bygpne age the region has doubtless been inhabited by a race who 
used these hills for some purpose. On a crescent-shaped ridge about a half a 
mile long and from 50 to 150 feet wide the hard but brittle limestone has been 
quarried in great quantities, and has apparently been piled up in the form of 
rude edifices, which have long since crumbled down. The stones which com- 
posed these buildings seem to have been broken out of the ledge at intervals and 
without regularity of size. In shape they are flat, not more than six inches thick, 
and usually longer than broad. There are none that a strong man cannot lift. 

In certain areas of perhaps half an acre the loose rocks cover the ground to a 
depth of three to four feet. It is in these places, protected from flre, that a few 
dwarfed trees are growing. These trees — ash, elm, and hackberry — have given 
the name " Timbered Mounds '' to the hills. 

The edifices which have fallen down appear to have been either square or 
circular, with a ground diameter of from 5 to 15 feet. In several places can be 
noticed the faint outlines of structure, but usually the rocks are piled in shape- 
less heaps. One peculiarity is that so far as noticed all the buildings seem to 
have fallen toward the center as though they had sloped inward like an Esqui- 
maux hut. Occasionally there will be a space in the center not covered with rock 
as if the wall was not high enough to reach the center when it fell. In several 
places along the brow of the hill are noticed a row of shapeless heaps of stone 8 * 
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to 12 feet long containing apparently as much rock as could be drawn at two or 
three wagon-loads. Near each of these heaps is a quarry from which the rock 
forming the heap has been excavated. The quarry is from 1 to 3 feet deep, and 
usually 6 feet wide and 8 to 10 feet long. 

No marks of tools have been discovered on the rocks ; but in some places there 
are traces of fire. The quantity of rock quarried is great. It has been estimated 
that it would take 100 men six months to loosen the rock from its original posi- 
tion. Now if we remember that probably none but the rudest implements were 
used in the work, we will conclude that the time occupied was long. Beside the 
hill described there are at least four others, within a radius of three miles, 
covered with the same kind of ruins, and other hills with traces of the same 
peculiarities have been found in the state near Maple City. * 

Concerning the uses to Vhich the rocks and edifices were put, we can only 
conjecture. There are at least five local theories advanced by the people in the 
vicinity, viz.: First, they are the sites of ancient mines. Second, the rocks were 
used as fortifications by warring tribes, and there is one tradition that the Span- 
iards were besieged here by the Indians. Third, they were residences. Fourth, 
they were used as places of religious ceremony. Fifth, they were places of burial. 

The first four theories are hardly tenable for various causes : the fifth is pos- 
sible. We may conjecture that tribes, camped between the bluffs in the valley 
below, near a large spring now known as Big Spring, buried their dead on the 
hilltops as do certain tribes to-day, notably the Osages, and as generation after 
generation died more rock was needed to erect more tombs, and in the course of 
time the great quantity which is now exposed was quarried. Human bones are 
Baid to have been found among the rocks, but this is not authentic. 

Another theory, suggested by Dr. S. W. Williston, to whom this paper was 
shown, and which seems to the writer to be the most probable of all, is, that the 
ruins mark the sites of ancient flint quarries. The ledge on the top of the hill 
contains many flint nodules, sometimes nearly as large as a man's head, and 
among the loose rock these nodules are conspicuous for their absence, although 
many flakes of flint as large as one's hand may be found. This ledge is the fur- 
thest west of any flint-bearing ledge in the region ; and probably the plains tribes 
from the west obtained their arrowheads and flint implements from this locality. 
This is further substantiated by the fact that the flint implements found in the 
prehistoric mounds at Arkansas City, some 20 miles northwest, contained fossil 
jFktsilina cylindrical which are characteristic of the flint mentioned. The edi- 
fices described above were probably temporary structures used by the workmen 
while engaged in quarrying. It is highly probable that systematic excavation 
would throw light on the subject. 



PREHISTORIC MOUNDS IN COWLEY COUNTY. 

By C. N. GK)Di<D, Winfleld, Kao. Read before the Academy January 1, 1897. 

For several years a number of people in and around Arkansas City have 
known of the presence of some so-called Indian mounds east of the city; but, 
until recently, no attempt has been made at systematic excavation. The mounds, 
about a dozen in number, are situated on the bluffs east of the Walnut river, and 
about a hundred feet above the stream. Looking west, a good view is obtained 
of the city, the Walnut valley, and the range of bluffs to the north 
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To the east the landscape, dotted here and there with farmhouses, stretches in 
gentle undulations until lost from view beyond the hills of Grouse creek. 

Greologically, the mounds are situated on the highest massive limestone in the 
Permian of the region, probably referable to the Pleurophorus limestone of 
Prosser. 

On December 21, 1896, a party composed of members of the Cowley County 
Historical Society drove from Winfield to the mounds for the purpose of making 
investigations. The investigations were confined to three mounds, and a number 
of valuable relics were found. The mounds, which have been greatly worn 
down, are circular in shape, from 20 to 30 feet in diameter, and from 2 to 5 feet 
high in the center. At the depth of from 1 to 3 feet from the surface, fragments 
of charcoal bef^an to be found ; these increase with the depth, until at from 4 
to 10 feet deep, the soil is in a great measure replaced by charcoal and ashes. 
Intermingled with this charcoal are found broken pieces of pottery, apparently 
formed of broken shells mixed with clay and baked. No entire vessels have been 
found; but, judging from the fragments, they were shaped like a deep tin wash- 
basin, probably 6 inches deep and 10 to 12 inches in diameter. Several handles 
resembling those of a jug were found. The pottery is usually blackened with 
fire on one side, showing that it has been used. 

Besides pottery were found a number of implements, including stone hammers 
and axes, mortars for grinding grain, flattened stones for dressing skins, flint 
arrow-heads and axes, and grooved stones, apparently for sharpening instru- 
ments, numerous flakes of flint, also two species of Uaio, the bones of the follow- 
ing mammals : buffalo, elk, deer, rabbit, two species of mice, coyote, together 
with remains of tortoise, a gallinaceous bird, and flsh. 

Scattered over the mounds were a great quantity of Tertiary pebbles, which 
are not found nearer than the Arkansas river, three miles distant. 

A few years since a cellar was dug on the site of one of these mt)unds, and a 
gentleman hiformed us that a half bushel of stone axes were thrown out in the 
loose dirt and carried away by people in the vicinity. It is to be regretted that 
these relics, which are of no little scientific value, should be lost by those who 
have so little appreciation of their importance. 



BARITE NODULES IN WOOD. 
By E. B. Knebb, Atchison. Kan. Bead before the Academy December 31. 1886. 

In digging a well during the summer of 1896 near Midland College, the work- 
men brought up some bits of wood from a depth of 40 feet. A peculiarity in the 
wood was the presence of many little white spheres, ranging from a thirty second 
to an eighth of an inch in diameter. The material was crystalline in structure, 
the crystals radiating from the centers of the spheres, and chemical analysis 
proved it to be barite. The appearance of the wood fibers is as if they had been 
formed around the spheres. Whatever was the occasion of the peculiar growth, 
evidently the barite was a subsequent deposit in the cavities. 

A careful separation of the material, to get it as pure as possible, gave the fol- 
lowing analysis : 

SiOs and gangue 4.00 per cent. 

SOa 33.25 

BaO 62.17 

CaO 50 •' 



Total 99.92 per cent. 
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Subtracting the silica and gangue, and recalculating, the following per cents. 
are obtained : 

SOs 34.64 per cent. 

BaO 64.76 " 

CaO ^ " 

Total 99.90 per cent. 

The theoretical comi)osition of barite is : 

SOs 34.33 per cent. 

BaO 66.67 *' 

Total 100.00 per cent. 

The specific gravity of the nodules was 4.55 ; color, ash white. 



ON THE ALKYL HYPOBROMITES. R-O-Br. 
F. W. BusHONO, Emporia, Kan. Bead before the Academy December 31, 1896. 

About 10 years ago Sandmeyer first prepared and described * methyl hypo- 
chlorite and ethyl hypochlorite, but, possibly on account of their unstable and 
explosive nature, no further attempts were made to use them in the synthesis of 
other compounds. 

In a study of cyanimidomethylcarbonate t and other imidoethers, undertaken 
about two years ago at the suggestion of Dr. J. U. Nef, these alkyl hypochlorites 
proved to be very valuable. Since the acid bromides are frequently much more 
reactive than the acid chlorides, it was to be expected that the alkyl hypobro- 
mites would be much more valuable reagents than the corresponding hypo- 
chlorites. Experiments were therefore begun in the hope of preparing such 

hypobromites. 

Ethyl HYPOBROMrrE. Cs Ha - O - Br. 

Several attempts to prepare ethyl hyix)bromite from alcohol and hypobromous 
acid, prepared in the usual way from oxide of mercury and bromine, failed. 

Fifty g. potassium bromide, 25 g. caustic soda and 25 g. alcohol were then dis- 
solved in 250 c. c. water, and put into a wide thin-walled inner tube of a glass con- 
denser, which was closed below by a three-way stopcock. Ice-water was kept 
flowing through the apparatus, and the temperature of the solution thus kept 
below -6° C. Washed chlorine gas, free from air, was passed in through the stop- 
cock, the apparatus being inclined at an angle of about 15*^ from the horizontal, 
so that the bubbles would rise slowly through the liquid. X As the bubbles of 
chlorine diminished in size through absorption, small globules of a red oil grew 
beneath them. This oil formed a layer at the bottom, but decomposed before it 
could be removed from the apparatus, although if left there undisturbed and 
kept cold it could be kept nearly half an hour. 

Ethyl hyx)ochlorite, which floats on water, was shaken up with a dilute solu- 
tion of potassium bromide, which was kept below -8^ C. Drops of ethyl hypo- 
bromite collected at the bottom, but exploded instantly, though not violently, 
when the mother-solution was poured off. A number of schemes were tried in 
order to weigh a portion for analysis, but none were successful. 



* Berioht d. deutsch. chem. Ges. 19, b57. 

fcf. Nef, Cyanimidoethyloarbonate, Liebig*s Ann. 2S7, 271. 

X Sandmeyer, loc. cit. 
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Mbthyl Hypobromite. CHs-O-Br. 

A solution of 50 g. potassium bromide and 25 g. caustic soda in ^ c. c. methyl 
alcohol and 250 c. c. water was placed in the condenser previously described, and 
chlorine passed in as before, but no oil separated. 

Methyl hypochlorite was then prepared and distilled into a dilute solution of 
potassium bromide, which was kept below -8° C. A drop of red oil would form 
at the end of the delivery tube and sink to the bottom, where it would soon begin 
to decompose, and then rise to the surface, where it would explode instantly. 

It was evident from these experiments that ethyl hypobromite is more stable 
than methyl hypobromite. One would naturally conclude that the higher mem- 
bers of the series would be still more stable. 

Amyl Hypochlorite. C«Hu-0-C1. 
Amyl alcohol was shaken up with a solution of 3 g. caustic soda in dOO cc. 
water, and after allowing the undissolved alcohol to separate the solution was put 
in the condenser and treated with chlorine. A layer of amyl hypochlorite was 
obtained. It resembles methyl and ethyl hypochlorites in being a green oil which 
floats on water and in having a sharp odor more disagreeable than that of chlo- 
rine gas, but it is more stable. While I was never able to keep either methyl or 
ethyl hypochlorites more than four hours, even when kept cold by freezing mix- 
tures, I succeeded in keeping a sample of amyl hypochlorite in an open test-tube 
24 hours, at the ordinary laboratory temperature in June. An attempt was made 
to distill a portion, but when heated to 75'' C. it rapidly decomposed, with great 
evolution of heat and a strong odor of valerianic acid. 

Amyl Hypobromite. Cb Hu - O - Br. 
Amyl hypochlorite was shaken up with a cold dilute solution of potassium bro- 
mide, and a layer of red oil sank to the bottom. It was washed by running cold 
distilled water through the vessel containing it, and a portion was then removed 
by means of a pipette, and weighed, and immediately plunged into dilute am- 
monia, where it very slowly decomposed. The haloids were precipitated by silver 
nitrate. 0.1987 g. oil gave 0.1688 g. silver haloids, which lost on heating in chlo- 
rine 0.0160 g., indicating that the oil may have been a mixture of amyl hypo- 
chlorite, amyl hypobromite and amyl alcohol or decomposition products. A loss 
of bromine was noticed at the time of transfer for weighing, this having been 
done in the extremely unfavorable weather of July. I expect to continue these 
experiments in cold weather, and feel confident that I can prepare alkyl hypo- 
bromites entirely free from chlorine, and make perfectly reliable analyses of 
them. I expect then to study their action on the isocyanides and other unsatu- 
rated compounds. 



KANSAS MINERAL WATER. 

By H. E. Davibs, Lawrence, Kan. 

Presented by E. H. S. Bailey, Lawrence, Kan., and read ( by title) January 2, 1897. 

Pure water is an artificial product of the laboratory. Natural waters always 
contain foreign matter in solution and suspension, varying in amount from a 
mere trace to a very large proportion. The properties, eflfects and uses of water 
are considerably modified by these ingredients, and the object in the investiga- 
tion was to ascertain the chemical composition of some natural waters from dif- 
ferent sections of the state. Digitized by GoOqIc 
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We may divide all natural waters into four classes : 

1. Rain-water. 

2. Surface-water, including^ streams and lakes. 

3. Ground-water, including wells. 

4. Deep water — water accumulated at considerable depth below the surface, 
such as artesian wells and springs. 

Wat^r containing a large amount of dissolved substances is not considered 
good for public supply, yet a small amount is considered of value. The presence 
of substances which ordinarily exist in solution in natural water is not regarded 
as necessary, because experience has shown that distilled water, properly aerated, 
is perfectly wholesome. It is, however, true that a person who is in the habit 
of drinking soft water generally experiences some derangement of the digestive 
organs on beginning to use distilled water. It has also been proven that the sys- 
tem needs salts of lime for the development of the bones of the body, and that 
these salts exist in the water ; consequently, distilled water would not be so bene- 
ficial to the human system as comparatively hard water would be. Surface-waters 
containing vegetable matter are unhealthy, causing diarrhea, and other diseases, 
such as malaria and fevers. The most dangerous effects are believed to come 
from waters polluted with waste materials from large dwellings or sewage of 
towns and cities. 

The "germ theory " of disease is that many diseases are due to the presence 
and propagation in the system of minute organisms, which are termed bacteria, 
and that some of the diseases which have their cause in such organisms are ma- 
larial fever, typhoid fever, diphtheria, and tuberculosis. Admitting the presence 
of these organisms in the bodies of persons sick with certain diseases — organ- 
isms which, at least in certain st£iges of their development, can exist outside the 
human body and retain their vitality for a long time — the question arises how 
they can find their way into the system of healthy persons to produce disease. 
The two most obvious of possible carriers of diseases are the air we breathe and 
the water we drink. Filtering cannot be relied upon in all cases. It has been 
known to fail utterly in the examination of the most contaminated reservoir 
water ; even the best filters available will not keep back the smallest cell forms, 
sometimes very abundant. The small protococcus cells have been found in great 
numbers in waters filtered through sand, silica, or even filter paper. Fortu- 
nately, however, these forms are not common in waters. Professor Mallet, in. 
regard to his idea on disease, says : 

"If the theory be accepted which has so much in its favor, attributing the 
production of disease to organic matter in drinking-water — not to say specif- 
ically a poisonous substance or substances, but to the presence and actions of 
organic organisms — it seems quite conceivable that a water containing organic 
matter of any kind, including vegetable matter, may be harmless at one time, and 
harmful at another, when perhaps a different stage of fermentation or putrefac- 
tive change may have been entered upon and special organisms may have made 
their appearance or entered upon a new phase of existence. Thus, there might 
possibly be safety in drinking a peaty water, or water filtered through beds of 
dead forest leaves, when fresh ; danger when, after a certain amount of atmos- 
pheric exposure, bacterial organisms had become develoi)ed ; and safety- again, 
perhaps, after the growth of such organisms had fallen off and more or less of the 
available organic matter had been consumed." 

Though views may differ, we shall be safe in accepting the following summary 
as given in Nichols on " Water-supply '*; ^ j 

* 1. "A water suitable for domestic supply must be fre#'l^6^ ^IM^fiSA^ 
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which are known to produce an injurious e£fect on the human sTstem, or which 
are suspected with good reason, or on good authority, to produce such an effect. 

2. ^* The water should be, as far as practicable, free from all substances and 
from all associations which offend the general aesthetic sense of the community, 
and thus affect the system through the imagination, e?en if there is good reason 
to suppose that it is within itself perfectly harmless." 

Without doubt the best kind of water for drinking purposes is the moderately 
soft spring water, without any possibility of contamination by organic matter. 
Unfortunately, however, such water b hardly ever found in sufficient quantities 
for the supply of large cities. 

Water Analysis. 

Collection of Samples of Water, ^The quantity of water which should be 
collected for analysis should not be less than a gallon, but in case of necessity a 
smaller amount will do. In collecting water, cleanliness should be insisted upon 
in all cases ; the bottle or jar should be thoroughly washed out with weak sul- 
furic acid, then thoroughly rinsed with the same kind of water that is to be 
analyzed, and before collecting the water to be analyzed the collector should 
satisfy himself with the fact that there is no acidity left in the bottle from the 
acid used in cleaning it. After the bottle is sealed it should be immediately 
shipped to the analyst, in order that an examination be made of the substances 
that are liable to change by standing. 

Total Solids,— The determination of total solids is made by evaporating a 
certain quantity of water in a weighed platinum dish and heating to 130'' C. 
After the water is all driven off, the residue is weighed with the dish ; the differ- 
ence in weight of the dish and of the dish plus the residue gives the amount of 
total solids in the water. 

Chlorine, — Chlorine usually occurs in water in combination with sodium ; 
also, in small quantities with potassium, calcium, and magnesium. The amount 
of chlorine in water is not of a very great consequence, but the determination of 
chlorine is resorted to by chemists in order that they may be able to tell whether 
a certain water is contaminated with organic matter or not. 

The determination of chlorine is made by the use of a standardized solution 
of silver nitrate. 

There are some precautions to be guarded against in making this determina- 
tion : the chromate should be perfectly neutral and free from chlorides ; the silver 
solution and the water should also be perfectly neutral. The reason that acidity 
fihould be guarded against is because chromate of silver is soluble in acids. 

A special method for the determination of the bases has been prepared by 
Prof. E. H. S. Bailey, and was used in these examinations. The method, with 
few additional suggestions obtained by experience in working with the above 
waters, is as follows : Determination of silica and insoluble residue, and of iron, 
aluminum, and phosphoric acid. 

Silica and Insoluble i?e«tdMe.— Acidulate one liter of the water with HCI, 
evaporate to dryness on a water-bath, heat the residue to 110^ C, digest the 
residue with HOI, sufficient quantity to moisten it well, add hot water, and filter; 
the residue upon the filter is dried, ignited, weighed and calculated as insoluble 
residue and silica. 

Irony Aluminum^ and Phosphoric Acid. — The filtrate from the preceding 
is treated with ammonium chloride and ammonium hydrate. After heating and 
allowing to settle, filter and wash. If the precipitate is very large it is redissolved 
in HCI and precipitated again with ammonium hydrate; the precipitate is then 
filtered out, dried, ignited and weighed as AlsOs, FejOs, and phosphoric acid. J 
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Determination of Lime. — The filtrate from the above is treated with am- 
monium oxalate, boiled, allowed to remain ia a warm place for several hours, 
then filtered, washed, and the residue dried, ignited, and weighed either as car- 
bonate or oxide. 

Determination of Magnesium, — The filtrate from the above is evaporated 
to dryness with some nitric acid. If the residue is very large it is redissolved in 
nitric acid on an iron plate; then the residue is treated with cold water and a 
drop of HCl; filter if necessary, and add to the solution hydro-di-sodium phos- 
phate and ammonium hydrate and allow the precipitate to stand several hours. 
The precipitate of ammonium-magnesium phosphate thus obtained is washed 
with dilute ammonia, and after drying is weighed as magnesium pyrophosphate. 

Determination of Sulfuric Acid, — Acidulate one liter of water with HCl, 
and concentrate to about 200 c. c, add BaCl2 and allow to stand for some time 
in a warm place. The BaS04 is weighed as such, and the sulfuric anhydride is 
calculated from this. 

Determination of Na^O^ K2O, and Li^O, — The filtrate from the barium 
sulphate is evaporated to dryness in a platinum dish to remove HCl and separate 
silica. Digest the residue with a few c. c. of water, and precipitate magnesium 
without previous filtration by addition of a solution of Ba (OH )2, avoiding a large 
excess. Enough has been added if a pellicle of barium carbonate forms upon the 
surface of the liquid on exposure a short time to the air. Filter and wash the 
usually slight precipitate ; heat the filtrate, and add ammonium carbonate, and 
evaporate the filtrate to dryness, and remove by heating the ammonium chloride 
completely. Dissolve the sodium chloride in the residue with four or five c. c. 
of water ; warm, and add a few drops of ammonium carbonate and ammonia to 
separate possible remaining traces of barium, magnesium, and calcium ; filter 
again into a weighed platinum dish, evaporate to dryness, heat nearly to fusion, 
and weigh the mixed chlorides. Their residue will contain, besides sodium chlo- 
ride, the potassium chloride, if any is present in the water. If enough alkali is 
obtained, it may, after weighing, be examined for potassium by ordinary methods. 

Determination of Sodium, Carbonate, — Evaporate one liter of the water to 
dryness on a water-bath, treat with water, filter, wash until filtrate no longer 
shows an alkaline reaction with litmus paper, and titrate the solution with stand- 
ardized sulfuric acid. The result is calculated to sodium carbonate. 

Determination of Bromine and Iodine, — These were determined according 
to the method as given in the Journal of the American Chemical Society, Vol. 
18, August, 1896, page 688. '' This is a modified method, and the writer used it 
with good success. 

A number of waters have been examined by the above methods. The most 
important of these are the following : 

I. 

Water from Girard, Kan., used as a source of city supply ( parts per 100,000 ) : 

Si02, etc 1.75 

FejOa + AI2O3 25 

CaO 12.55 

MgO 5.70 

Na20 38.75 

Na2CO.'^ 1.43 

SOs 30.68 

CI 40.25 ^ T 

CO2, undetermined. Digitized by V^OOglC 
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These constituents are probably combined in the total solid residue, as follows : 

Si02 1.75 

FeiOs 25 

MgS04 17.115 

CaS04 24.863 

NasCOs 1.426 

NaCl 66.327 

NasSOi 8.245 

CaCOs 4.125 

II. 

OvERBROOK, Kan. — This water was obtained from a well 144 feet deep, but 
water was reached when the well was dug down to 122 feet. On account of the 
large amount of salt in the water, vessels become covered with an incrustation 
when left standing in the water. This well is located 3 miles south and 1^ miles 
east of Overbrook, in Osage county. There are other wells within a mile of this 
which are deeper and the water is considerably softer. The constituents, esti- 
mated in parts per 100,000, are : 

SiOs and insoluble residue 5.48 

FesOa and AljOs 1.72 

CaO 60.04 

MgO 5.96 

Na20 211.86 

NaaCOs. 2.85 

SOs 78.72 

01 242.20 

CO2 undetermined. 

In the mineral residue these constituents are probably combined thus ( parts 
per 100,000): 

SiOs 5.48 

FeaOa 1.72 

MgS04 17.88 

CaS04 113.028 

CaCOa 24.107 

Na2C08 2.852 

NaCl 399.118 

III. 

Fredonia, Kan. — This water comes from a well that was bored for gas and 
oil, and is a good producer. It is about 700 feet deep. The water is essentially 
a brine, but it is interesting from the fact that it contains bromides and iodides. 
( Parts per 100,000.) 

SiOj and insoluble residue 4 .34 

FejOs and AlsOa 8.01 

CaO 199.44 

MgO 474.06 

Na20 3746.20 

Na2C08 2.61 

SOs * 3.14 

CI 4928.50 

'Br 7.90 ^^ y 

1 84 oy LiOOgle 
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These constituents are probably combined thus (parts per 100,000): 

SiOj 4.34 

FejOs 8.01 

CaS04 5.338 

CaCls 394.610 

MgCh 1123 . 465 

NajCOs 2.609 

NaCl 7051.332 

NaBr 10.165 

Nal 1.060 

IV. 

Walton. — This water is from a well near Walton that has obtained consid- 
erable local repute, as being of medicinal value. ( Parts per 100,000.) 

SiOs and insoluble residue 7 . 40 

FesOs and AbOa 3.26 

CaO 137.00 

MgO 10.66 

Na20 1.41 

Na.COs 0.53 

SOs 95.06 

CI 1.98 

00, undetermined. 

These constituents are probably combined thus (parts per 100,000): 

Insoluble residue 7.4 

Fe, Al, etc 3.26 

OaOOs 38.84 

Na.OOs 0.53 

MgS04 31.977 

NaOl 2.650 

OaS04 139.123 

V. 

St. Paul. — This water is from a deep well. It is practically a brine. The 
constituents are as follows (parts per 100,000): 

SiOa and insoluble residue 1.70 

FesOs and AI2O3 7.10 

OaO '... 65.14 

MgO 56.84 

NasO 1455.54 

Na2008 4.77 

SOa 1.87 

01 1712.40 

00s, undetermined. . 

If properly combined, the results would be (parts per 100,000): 

Insoluble residue 1 .70 

FejOs, Al, etc 7.10 

OaOOs 113.945 

OaS04 3.175 

MgOl2 134.701 

Na2008 4.770 ^ , 

NaOl 2742.000 oyLiOOgle 
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While a good knowledge of the composition of the normal waters of any region 
is of the greatest value in the interpretation of an analysis, it is claimed ** there is 
no good basis for the establishment of fixed limits for all the various items of 
analysis below which a water is to be pronounced good and above which it is to be 
condemned." The value of an analysis, or the opinion of the analyst, about a 
certain water which has been examined by him, does not depend upon the full- 
ness of his work alone, but also upoa the amount of his knowledge concerning 
the conditions that surround the water. It is not, however, an easy matter to 
obtain a good knowledge of its surroundings, and on this account the value of 
the opinion of the analyst is not of so much value. It is better to take the advice 
of the analyst according to his experience and reputation, rather than to try and 
obtain an unbiased opinion by withdrawing facts necessary for a satisfactory 
judgment. 



ATCHISON AND NEMAHA COUNTY MINERAL WATERS. 
By E. B. Knbkk, Atchison, Kan. Read before the Academy January 2, 1887. 

The drift in Atchison county is quite uniform in structure, being a heavy com- 
pact clay for the most part, with but little gravel and sand intermixed. Water 
will pass through it very slowly; hence, the wells dug into it are deep, as a rule, 
usually from 40 to 60 feet in depth ; and the water generally stands quite low, 
though about three feet of water may generally be counted upon in the dryest 
months. Such wells at those seasons may be easily be pumped dry, but in the 
course of several hours the water will collect to the depth of a foot or two again. 
Analysis of this drift water presents nothing of unusual interest. 

There are numerous springs in Atchison county. Where these issue from the 
limestone they are of interest only as furnishing good, cool drinking-water. 
Several such springs occur within the city limits of Atchison, and have always 
supplied the neighborhoods in their immediate vicinity with water. One of these 
springs had for years enjoyed a reputation for medicinal virtues. I was sufficiently 
interested to make an analysis of its waters, with the following results, which, 
however, do not reveal, so far as I could discover, any unusual therapeutic quali- 
ties (parts per 1,000,000): 

NO Trace 

NOs 79.0 

81O3 30.0 

SOa 97.0 

CO, 217.0 

01 58.0 

Basic oxygen 133.0 

Fe 6.0 

Al Trace 

Ca 156.0 

Mj,' 25.0 

K 6.0 

Na 111.0 

NH^ Trace 

P,0, 4.0 

Total solide 92^LtQed by GoOglc 



TWENTY-NINTH ANNUAL MEETING. 89 

The presence of nitrites, nitrates, phosphates, and chlorides made me suspect 
that possibly the water was contaminated with surface or sewage waters. This 
suspicion was confirmed when a day after a heavy rain the flow of water was per- 
ceptibly increased. 

However, when the springs issue from shale beds they are usually weaker in 
flow, and the waters leave a stain of iron along their course, and at times show a 
slight iridescent film on their surface. 

When wells are put down about Atchison to a depth of 200 to 300 feet, the wa- 
ter obtained is salty. In the western part of the city, in part of Mr. Peter Beck- 
er's property on West Main street, there is such a well 325 feet deep. The water 
from this well is too salty to drink. When first drawn it is surcharged with car- 
bon dioxide gas, and is perfectly clear. But as the gas escapes the water becomes 
turbid with a precipitate of iron oxide. The analysis of this water stated in parts 
per 1,000,000 resulted as follows : 

SiO, 18.0 

SO3 924.0 

COs. 435.7 

P,0, 18.0 

CI 15550.0 

Basic O 415.0 

Feand Al 42.0 

Ca 420.0 

Mg 310.0 

K 36.0 

Na 10100.0 

NH^ 20.0 

Total solidj 28298.7 

About 2^ miles north of Centralia, in Nemaha county, is a well 125 feet deep, 
the water of which is highly charged with sulphate of lime. Whether this 
argues gypsum deposits at that depth we will not state. The analysis of the 
water is as follows, stated in parts per 1,000,000 : 

SiO, 25.0 

SOa 1625.5 

CO a34.1 

CI 36.0 

Basic O 306.0 

Fe 2.8 

Al 3.7 

Ca 494.0 

Mg 156.7 

K 25.0 

Na 31.5 

NH4 1.4 

NO 4.2 

NO 9.9 

P.Os 46.8 

Total solids 3402.6 
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THE PLEISTOCENE OF KANSAS. 
By S. W. WiLLiSTON, Lawrence, Kan. Read before the Academy December 31, 1896. 

Following the terminology of Dana, the Pleistocene of America has two well- 
defined periods, the Glacial and the Champlain; the former characterized by the 
prevalence of glacial conditions, the latter by fluvial, by an ameliorated climate, 
luxuriant forest growths, and more or less submergence. The third period of the 
Quaternary, the Recent, is characterized by a partial return to the colder climate, 
the elevation of the land, the development of the prairies, and a drier climate. It 
is precisely at this time, that of the change from the warmer and moister climate 
to the colder and drier one, that we would expect the culmination of the more 
susceptible forms of life and rapid change in the flora and fauna. Cope has al- 
ready called attention to this change in an article that I will quote from further 
on. Every additional fact furnished from Kansas seems to substantiate his con- 
clusions that the Megalonyx fauna of the east and the Equus fauna of the west 
were contemporaneous, and that both occurred during a period of depression — 
that is, during the late Pleistocene time. It is strange that some writers should 
still follow Marsh in his location of the Equus fauna in the Pliocene. That Marsh 
does so is not surprising ; since, as Hatcher has shown, he has confounded the 
Loup Fork and Equus faunas in part, and seems to be unaware of recent publi- 
cations on the subject. 

That there was a depression in Elansas during Champlain times is certain. 
That this depression was considerable, I do not believe, inasmuch as the river 
terraces in the eastern part of the state nowhere exceed 20 feet in total height. 

" The Equus beds are always to be distinguished by the presence of Elephas 
primigenius, when other forms less easily preserved are not recognized." * This 
species is the most common fossil, or at least the one of which we have the most 
knowledge, in the Quaternary deposits of the state, and is the most widely dis- 
tributed ; and the conclusion is, hence, that the Equus beds are the prevailing 
superficial deposits of the state, a conclusion borne out by the other vertebrate 
fossils that are known. That all of the forms given below were contemporaneous, 
is, of course, not yet proven ; but I believe that they were. 

Cragin, in a recent paper,! has given a preliminary notice of three terranes in 
Clark county, which he wrongly ascribes to the late Pliocene. The lithological 
characters of these terranes are, of course, nearly worthless, save for local use ; 
and he has not yet given a critical list of the vertebrate fossils contained in them. 
The lowermost of these, which he calls the Meade gravels, contained ''abundant 
remains of horses, llamas, elephants, turtles," etc., some of which are "Elephas 
imperator(?), Megalonyx leidyi, Equus complicatus, E. curvidens, Auchenia 
huerfanensis," etc. Lying upon this terrane are volcanic ash-beds, which he 
calls the "Pearlette beds," and upon the ash-beds are the ''Kingsdown marls, 
consisting of yellowish-brown, lacustrine, or slack- water marls, containing vari- 
ously shaped concretions of carbonate or silicate of lime." All these terranes he 
locates in the Equus beds of Cope. It seems to me that further and more care- 
ful study of the fossils is desirable before we assume as certain that the late 
Pleistocene in Kansas reached the great thickness of over 250 feet. 

The following list includes all the species of vertebrate fossils found in the 
Kansas Pleistocene of which I have any knowledge : 

♦Cope, Vert. PaL Llan. Estac, p. 75. 

tColorado College Studies, vol. 6, p. 53. ^.^.^.^^^ ^^ GoOglC 
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Homo sapiens. 

Mastodon americanus. 

Elephas primigenius. 

Elepbas imperator (?) ( Cragin). 

BisoD americanus. 

Bison antiquus. 

Bison Grampian us. 

Bison aileni. 

A Ices, species indet. 

Equus major. 

Equus ezcelsus. 

Equus occidentalis. 



Equus complicatus ( Cragin). 
Equus curvidens ( Cragin). 
Platygonus compressus. 
Camelops Kansanus. 
Auchenia huerfanensis. 
Camel ids, species indet. 
Megalonyx leidyi. 
Mylodon (?), species indet. 
Canis lupus. 
Canis, species indet. 
Geomjs bursarius. 



Homo Sapiens: The contemporaneity of man \7ith the Equus fauna is, I 
think, assured by the discovery of arrow-heads associated with the remains of 
Bison antiquuny in Grove county, by Mr. H. T. Martin. 

Mastodon americanus :' This species is rather rare in Kansas. An excellent 
pair of jaws was discovered some years ago in the alluvium of the Wakarusa val- 
ley, near Lawrence, and I have further knowledge of the same species from Man- 
hattan and Jewell county. Reputed discoveries of this mastodon are not always 
to be trusted, since it is commonly confounded with Elephas primigenius, 

Elbphas primigenius : This species has been found in nearly all parts of the 
state, but occurs most frequently in the western and southern parts, and yet 
more frequently in the Indian Territory south of Kansas. Three years ago an 
extraordinary deposit was discovered in Lane county, in the valley of the Smoky 
Hill, by Mr. Chas. Sternberg, the veteran collector of Kansas. From a small 
area, not more than two or three rods in diameter, portions of a score or more of 
these animals were obtained, together with others of Equvs excelaus and of a 
small dog. Some seventy or more of the teeth are now in the University collec- 
tion. The deposit was in a basin in a small ravine that had been hollowed out 
of the Niobrara chalk, and considerably below the Loup Fork beds, which here 
yielded teeth of Protohippwt placidus. In the vicinity, and from a higher 
horizon, were obtained teeth of Protohippus lenticularia^ a typical Gkxxinight 
beds species. There can be no question of the local character of the Elephas de- 
posit. Everything indicates that the spot was the site of some old spring to 
which the different animals had come and died. 

A large series of Elephas primigenius bones were obtained from the reddish 
alluvium of Clark county. 

Bison americanus : Teeth agreeing quite with this species were obtained some 
years ago from 8 or 10 feet below the surface in the alluvium of the Wakarusa 
valley. There is also a jaw of this species in the collection from the southern 
part of the state bearing this label : " Found on strip pit (coal ), on S. L. Cherry's 
place, in blue-muck clay and on top of the coal, six or seven feet from the sur- 
face." A while ago. Professor Hay sent to me for examination a part of a skele- 
ton from the western part of the state, partly fossilized, and which Hay thought 
to have been contemporary with extinct species. 

Bison antiquus : The only known occurrence of this species is in Gove county, 
in the valley of the Smoky Hill, where Mr. H. T. Martin obtained for our mu- 
seum a complete skeleton, which will be mounted. The material in which the 
skeleton was found was quite like that of the Elephas and Platygonus deposits 
not far distant. As already stated, with these specimens was found an arrow-head. 



well fashioned, but small. 
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Bison Grampian us: This species was described by CJope from a part of a 
skull found near Wellington, associated with Elephan primi genius. 

Bison alleni : This species was described from a specimen found in the Blue 
river at Manhattan. The description is meager. The horizon is located in the 
"lower Pliocene.'* Upon what evidence I know not, as the specimen was pur- 
chased by myself from the finder of it. 

Alces, species indet : An extinct species of moose or an allied animal is rep- 
resented by maxillary and mandibular bones in the University collection. There 
is no record of the collector, though I doubt not that they were obtained by 
Judge West, who rarely attached his name to the specimens in the collection. 
They have the following label, in Judge West's handwriting: **From the loess 
near Kansas City, 50 feet from the surface," and are accompanied by several 
skulls of Oeomys buraarius, all of which are inclosed in an exceedingly hard 
matrix. Possibly the moose is Cervalces americanus, of which I can find no 
adequate description of the dentition. The teeth are larger than are the largest 
specimens of the living moose in our collection, obtained by Professor Dyche. 
The upper molars differ, especially in the presence of a prominent tooth like proc- 
ess or projection near the base of the premolars on the outer side posteriorly, 
and which incloses a cavity between it and the tooth. It is largest on the second 
premolar, and is represented by a rudiment on the first true molar at the base 6f 
the strong middle column. In addition, the second and third premolars differ 
markedly in the much stouter anterior column exteriorly, which is dilated and 
turned backwards, and which would give, when worn, a T-shaped surface. The 
first and second upper molars have a small, tooth-like process in the valley inter- 
nally. If the species is not C. americanus, it must be distinct from any hitherto 
described. 

Equus major : So far as I am aware, the only occurrence of this species in 
Elansas is from the vicinity qf McPherson, associated with MegaLonyx leidyu 
The determination is by Cope. 

Equus occidentalis : Several teeth from Bluff creek, Clark county, agree 
perfectly with figures and descriptions of this species given by Cope. 

Equus excelsus: A complete upper dentition, agreeing quite with this 
species, was found in the Elephas deposit in Lane county, before mentioned, by 
Sternberg. 

Platygonus compressus: The skeletons of peccary obtained from near 
Groodland in this state, I am more and more inclined to identify with this species, 
notwithstanding the differences they present. If the species is compressua^ 
it is very important in the correlation of the Megalonyx and Equus beds. 

Camelops kansanus: This species described in 1856 from the** Drift" of 
Kansas by Leidy has never since been identified. Possibly it is the same as one 
or the other of the following species. 

AucHENiA HUERFANENSis : This species was described by Cragin from Texas. 
Its identity with the Kanssis species needs further identification, inasmuch as 
the bones from this state examined by Cragin are uncharacteristic. 

Camelid, species indet. : Two metapodials, differing considerably in size, are 
in the University collection, which can be referred to this family only at present. 
One of them, the smaller, was discovered by Mr. C. N. Grould in Barber county. 
The unworn fourth lower molar of a large species was dicovered by Mr. H. F. 
Rose, about 10 miles northeast of Dodge City. 
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Canis, species indet. : A complete mandible of a small species of dog was ob- 
tained in the elephant deposits in Lane county, by Mr. Martin. I do not, at 
present, have access to the specimen and cannot give the specific name. 

Canis lupus: A complete skull and other parts of the skeleton are in the 
University collection, obtained from near Groodland, in apparently the same de- 
posits which yielded the PLatygonua remains. 

Megalonyx leidyi : An excellent skull of this species, the type specimen, 
was obtained a few years ago from the Equus beds, near McPherson, associated 
with Equu8 majors a species found associated in the east with Megalonyx. 
Cragin has reported the same species from Clark county, associated with other 
species of Equus. M, leidyi was described by Lindahl. 

Mylodon (?) species indet. : A fibula was doubtfully referred to Mylodon 
by myself in a paper in the Elansas University Quarterly. The bone came from 
90 feet below the surface, at Seneca, Kan. 

Geomys bubsarius : A number of skulls of this species were found associated 
with remains of the Alces described above, 50 feet below the surface in the 
'* loess" near Kansas City. The skulls cannot be freed from the very bard 
matrix, but such portions as are exposed agree perfectly with the living species. 

Bones of the living SpermophiluH tridecemlineatus were found associated 
with the bones of Platygonus at Groodland, but I suspect that they were from 
old burrows. 

Cragin has reported Felides from the Meade gravels, and Cope has described 
a saber-toothed cat {Dinohastia) from Oklahoma. 

Usually the Pleistocene, or Quaternary deposits in eastern Kansas do not 
exceed 60 or 70 feet in thickness, though 150 is the thickness given for them at 
Kansas City by Mudge. At Lawrence, borings in the river valley gave about 60 
feet as the thickness, or about 40 feet below the present river bed. Of course it 
is possible that borings elsewhere in the river valley might give greater depths. 
The material at these depths was coarse gravel, partly of glacial origin. Varia- 
tions in the coarseness of the gravel and sand were found at different depths, but 
no fine, sandy marl was found save at or near the surface. 

The Equus beds evidently form the whole of the superficial deposits of west- 
ern Kansas. They are, toward the surface at any rate, composed of light-colored 
calcareous marl, the Plains marl of Hay, with sufficient clay to make fair bricks, 
which bum a light red. Its depth it is impossible to say, but I suspect that it is 
considerable. If Cragin is right in ascribing 200 feet and over as its thickness, 
then in all probability there are a hundred feet or more on the upland plains. In 
the river valleys, the material scarcely differs, save often for the greater propor- 
tion of calcareous material derived from the Cretaceous beds below them. 

How these upland deposits were formed is not clear to me. That there could 
have been extensive lakes over these plains during Champlain times is impossi- 
ble, since cotemporary deposits of local origin are found in the valleys, containing 
vertebrate fossils of the Champlain epoch, and lakes on the uplands must have 
been banked up to have existed. That they are river deposits is equally inde- 
fensible. Taking into consideration the uniform fineness of the material, the bar- 
renness of the fossils, and their poor petrifaction, and the absence of coarser 
pebbles, everything seems to show an seolian origin. 

Hatcher found evidence of unconformability between the Loup Fork and 
Equus beds in western Nebraska, and stated that Marsh had confounded them 
and confounded the fossils which he had described from them, which seems not 
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at all unlikely in view of the bit of ancient history he has given us in the Ameri- 
can Journal of Science for December, 1S96, in his scheme of the nomenclature 
and characteristic fossils of the later Neozoic epochs. 

Since the Loup Fork is Miocene or early Pliocene and the Equus beds are 
clearly late Pleistocene, it is quite certain that there must have been quite an in- 
terval between them, which in Texas is represented by the Blanco and Groodnigbt 
beds. The Goodnight beds exist in Kansas ; and I confidently believe that the 
Blanco will be found also. 

In conclusion, because of its pertinency to the present subject, I will quote 
from a paper of Cope's in the American Naturalist for 1895, p. 598 : 

**The Equus beds are found covering areas of various extent in Oregon, Ne- 
vada, California and the Staked Plains, southern Texas, Chihuahua, and th& 
valley of Mexico. Their most eastern station is western Nebraska. They contain 
a fauna which includes one extinct species of the Megalonyx beds ( Equus major 
DeK.) and the recent Castor fiber. They contain the extinct genus of sloths, 
Mylodon, of a species different from that of the east, and four species of camels- 
of the genus Holomeniscus, and a peccary. Recent species of Canis and Thomo- 
mys occur, while two extinct horses ( Equus occidentalis and E. tau ) are com- 
mon. The hairy elephant, E. primigenius, is abundant, while Mastodon 
americanus is rare, if occurring at all. The proportion of recent to extinct 
species and genera in the Equus beds is very similar to that occurring in the 
Megalonyx fauna, while they differ as to details. This fauna has also disap- 
peared from the continent ; a few species, as in the east, surviving to a later 
date. Was this disappearance due to submergence, as in the east? " 

That there was any submergence of the western plains during the Champlain 
epoch, I cannot believe possible. t 

Cope's Megalonyx fauna of the east "includes the extinct genera of mam- 
malia Platygonus, Smilodon, Megalonyx, Mylodon, Mastodon, and extinct 
species of Bos, Dicotyles, Equus, Tapirus, Ursus, Castor, Arvicola, and Lagomys."^ 

As is seen above, all these extinct genera, with the exception of Smilodon, 
which is replaced by Dinobastis, occur in Kansas. 

** The remains of man have been shown to occur in the gold-bearing gravels. 
I have found them (obsidian spear and arrow-heads) in profusion mixed with the 
bones of the extinct fauna at Fossil Lake, Oregon, in a friable and wind-blown 
formation. This man, however, so far at least as regards California, was not 
paleolithic, since he made mostly ground pestles and mortars." 

" There is, therefore, considerable probability that man was contemporary 
with the Equus fauna, and the Equus fauna was contemporary with the Mega- 
lonyx fauna of the east," all of which conclusions the evidence from Kansas 
substantiates. 

The problems of especial interest in the Neocene of Kansas are the position, 
thickness and characteristics of the Goodnight beds, the determination of the 
Blanco beds, and the relative extent of all these and of the Equus beds overlying 
them. 
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THE BURIED MORAINE OF THE SHUNGANUNGA. 
By B. B. Smith. Topeka. Bead before the Academy January 1, 1887. 

Ice flows. Like all fluid and plastic substances it flows along lines of least 
resistance. When heaped high and unconfined at the base it spreads at the base 
and becomes lower at the top. When climate is such as to cause a continued 
accumulation of snow at a certain place, the continued pressure of the overlying 
snow has a tendency to solidify the underlying portions and convert into ice. 

Such were the conditions during what is known as the glacial period over all 
the region south of Hudson bay. A long-continued period of cold induced con- 
gelation of the vapors from the Gulf of Mexico into snow north of certain lati- 
tudes, depending on the season. With reduced temperatures all over the northern 
hemisphere, as stated in Volume XIV of these Transactions, pages 223 and 224, 
snow would fall during winter north of 38^ north latitude, and all the year round 
north of 50"*. West of 100^ west longitude there should be little accumulation of 
snow; because, unless the humidity was much greater than at present, the annual 
precipitation west of that meridian should be less than the evaporation, and snow 
should generally disappear, whether melted or not. 

Hence it happens, conditions of moisture and prevailing winds being consid- 
ered as well as temperature, that the greatest snowfall, and consequently the 
greatest depth of ice, should be south of Hudson bay and north and northeast of 
Lake Superior. 

Height of the Ice. 

If the snowfall during each year should be 24^ feet, which when partially 
melted and packed into ice would be about four inches, and this accumulation 
were continued through 12,000 years (see volume cited, page 223,) the height of 
the ice would be about 4,000 feet, to say nothing of the added height of unpacked 
snow on top of that. The evidences of advance of the ice to the south are that 
the ice, at its culmination, was fully that high from the west end of Lake Supe- 
rior to the east end of Lake Ontario, and that the great lakes were frozen up 
entirely solid, or nearly so. But it is probable that the height of the ice north of 
Lake Superior was somewhat greater, as the snowfall must have been greatly in 
excess of three feet per annum for a very long time. 

From the south end of Lake Michigan the ice was pushed southward ; from 
the west shore of Lake Michigan the ice was pushed to westward of south ; and 
from the west end of Lake Superior the ice was pushed to the southwest until it 
met the great ice field that was being pushed southward in the valley of the Red 
river ; thence it was deflected to the south. 

Whatever the height of the ice was over Manitoba, or over Ontario north of 
Lake Superior, it was sufficient to push its foot clear down to Kansas, as shown 
by the drift and other glacial material in the northeast comer of the state, and 
by the line of boulders across the corner of the state on the outer margin of this 
drift area. 

But suppose the ice in Ontario were not of sufficient height to push its foot into 
Kansas. It had a valuable ally in the great Missouri. Between Ontario and 
Kansas the Missouri flows over a vast tract of elevated plain situated for the 
most part, with its tributaries, west of the one hundredth meridian, and therefore 
in the arid region west of the glaciated area. The Missouri was shut out from 
reaching Hudson bay, and compelled to flow southward along the western margin 
of the ice field, making a new channel for itself. When the waters of the Mis- 
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souri flowed down to the base of permanent ice, they became frozen and filled the 
valley — such as it was, ice on one side and land on the other — with ice, until the 
waters could flow to the eastward into the Des Moines river, in Iowa, and into 
the Grand river, in north Missouri, and westward until an elevation was reached 
commensurate with, though not equal to, t^ e height of the ice. 

The sands, muds and ground-up limestones that were carried down by the 
waters of the Missouri overspread the ice and found lodgment, on its subsequent 
melting, wherever it was carried to. Thus it is that we find what is called 
" loess," or Missouri river deposit, nearly everywhere in Marshall, Pottawatomie 
and northern Shawnee counties ; in some places 60 to 75 miles from the present 
Missouri river. 

This ice must have made the passage easier for the stones that were carried 
from the north; for we find boulders from Ontario arranged in a line along the 
outer margin of this loess-covered region, from Hollenberg and Hanover, Wash- 
ington county, by way of Olsburg, St. George, and Wamego, Pottawatomie 
county, McFarland and Maple Hill, Wabaunsee county, Mission Center, Berry- 
ton, and Richland, Shawnee county, Belvoir, Clinton, and Sibley, Douglas 
county, to near Olathe, Johnson county. 

Direction of Ice Flow. 

The ice pushed southward across the Kaw river all the way from Wamego to 
Elansas City, and reached an extreme distance south of the Kaw of nine miles 
south of Topeka and 13 miles south of Kansas City. Thus the Kaw was bloc'ked 
for a short time, but not to cause it to overflow across the divide into the Osage, 
except possibly for a very short time. 

Wherever in Kansas any evidences are to be seen regarding the direction of 
ice flow, the ice seemed to radiate by curved lines, from nearly straight south in 
the Missouri valley to west of south in the Delaware valley, 30 miles to the west, 
and to south of west in the Blue valley, 75 miles to the west. 

At Kansas City a few scratches seen on the limestone rocks and reported some 
time ago indicate a direction of ice flow a few degrees east of south. Scratches, 
however, are very scarce; they have all, if any ever existed, been worn away long 
ago. 

At Lawrence, all indications seem to be that the ice flowed nearly straight 
south. Mount Oread, upon which the university stands, is a ridge standing di- 
rectly north and south. It has had its sides sharply planed by the ice, which 
must have flowed nearly parallel. If there, were any difference of pressure upon 
its sides, its east wall would seem to have been smoothed the best; though pressure 
there was not strong enough to carry any of the stones over the crest of the ridge. 
Indeed, there is no evidence on the south end of the ridge, where the university 
stands, that the ice passed over the hill at that point; though farther north, 
where the ridge is lower, there are boulder clay and small quartzite pebbles at one 
or more points, showing that the ice passed there. The high northern end, over- 
looking the Kaw, has not been examined. 

At Topeka the direction of ice flow seems to have been south 17 degrees west. 
There are no scratches on the rocks. The only evidences are the general trend 
of the three parallel ridges upon which the city is built and the general trend of 
the moraine in front, which is exactly perpendicular to those ridges. 

Further west the principal evidence of ice flow is the general trend of the 
moraine, which is generally perpendicular to it. 

Course of the Moraine. 
The line of the moraine, as it crosses Shawnee county, is thus : Commencing 

at the east line of the county about three miles north of the southeast corner of 
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th.e county, it trayerses the county westward and crosses the west line of the 
ootiiity about 10 miles north of the southwest corner. Its length in the county is 
about 30 miles, though the county is but 24 miles across. 

For 10 or 12 years, since teaching at Richland, I have been interested in trac- 
ing out this line in the eastern part of the county, and have walked repeatedly 
over every foot of it from the east county line to Burnett's mound. The boul- 
ders are found. continuously on the south edge of the bluffs north of the Waka- 
rusa from the east line of the county to the mouth of Lynn creek. The boulder 
belt follows up Lynn creek to Tevis and Berryton, and continues >n the same gen- 
eral course past Pauline and school district No. 11 to the southwest quarter of sec- 
tion 23 ( township 12 south, range 15 east ), half a mile from the ridge running south 
from Burnett's mound. Here it turns sharply to the north and runs along the 
creet of a ridge on the west side of sections 23 and 14, across the M. I. Lee place 
and to the Hoffman farm, on section 11, just south of the Shunganunga, two miles 
north of the turning point. Here it disappears. 

A recent attempt, after much previous searching, to find the lost moraine, in 
company with Dr. Wm. Smith, sr., resulted in finding it in an unexpected place, 
namely : covered up in the bottom of the Shunganunga creek, and extending for 
two miles up the valley of the creek. It reappears on the Hammond place, at the 
southwest comer of section 16, south of the creek and in a line with that part of 
moraine east of the mound. From this point it continues across the county in a 
line north of west, agreeing with that portion in the eastern part of the county. 

Thb Buried Moraine. 
The first evidence of it in the creek bottom is by the creamery south of Sea- 
brook, and just northwest of the Hoffman place. Here there are a number of 
large boulders, the largest nearly spherical, and about five feet in diameter. 
They are well water- worn, as are all boulders lying in the bottom of the creek. 

I had no difficulty in tracing the moraine up the valley of the creek, although 
there was no evidence of it at the surface ; for, walking southwestwardly in a 
straight line in the direction I believed the moraine ought to lie, every time I 
came to a bend in the creek I saw boulders in abundance in the creek bottom, 
even to a depth of three feet at the middle of the moraine. At such places the 
boulders were visible in the banks up to a height of 10 feet or more. Wherever the 
creek crosses the moraine, at right angles the breadth across it, measuring along 
the bed of the creek, is from 25 to 40 paces. Going down stream, and approach- 
ing the moraine, the bottom of the creek slopes upward, until the middle of the 
moraine is reached, then it slopes rapidly downward. The difference in level of 
the mid-morainic and non-morainic portions of the creek bottom is about three 
feet ; that is, the non-morainic portions of the creek bottom would need to have 
three feet or more of water before it would commence fiowing over the boulders 
I farther down. 

The banks of the creek are generally about 25 feet high. The lower 10 or 15 
-feet is composed of drift material and boulders; the upper portion is native 
' earth, washed in from the surrounding hills, effectually obscuring the boulders 
except where exposed by subsequent wash. 

At one of the southerly bends or loops, say the third from the creamery, the 
creek reaches the moraine from the northwest, turns and runs along the top of 
the moraine for about eight rods, then turns and runs off to the north again. 
This stretch is paved with boulders. Near the middle of the bend several blocks 
of linlestone lie on top of the boulders in such a way as to indicate that they had 
fallen from some overhanging cliff on the south side of the creek. An inspection 
of these blocks, which contain a few fusulina and a very few other fossils^ qIp 
-7 '^ 
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showed that they had belonged in the limestone stratum just above the coal ; 
though that was nowhere in sight. The south bank of the creek at this point 
appears entirely of drift material. Boulders occur in the bank to a height of 15 
feet. One boulder about 16 inches in diameter was held bound between the roots 
of an elm tree nearly three feet in- diameter, near the top of the bank. The 
height of that boulder above the bottom of the creek is a trifle over 15 feet. The 
tree is firmly rooted in the bank, and has not yet begun to topple over, although 
several of its large roots are exposed. 

At another similar bend up the stream — call it the fifth — the creek cuts en- 
tirely through the moraine, and runs parallel with the moraine and partly on top 
of it for a distance of about 10 rods. Along this course the creek has cut forward 
into the original undisturbed strata south of the creek for an apparent depth into 
the bank of four to eight feet or more. The coal stratum, where not covered with 
talus, is here plain to be seen about 15 fe^t above the creek bottom. It is over- 
laid with a stratum of shale about 18 inches thick, and this is covered with a 
solid stratum of limestone 2^ feet thick. This accounts for the blocks of lime- 
stone in the other bend below. The creek, in coming from the northwest, strikes 
the original bank at an acute angle, so that the drift portion of the bank thins 
out until it disappears, and the bank of native strata succeeds eastwardly. The 
bank here is vertical, slightly overhanging at a height of about 18 feet. The line 
of junction between the native and the drift portions of the bank is vertical, and 
can be distinctly seen from a height of 8 feet up to 20 feet. Here the drift bould- 
ers are jammed into the vertical face of the original bank, some of them so firmly 
that they still cling to the face of the native bank, though the supports have 
been removed by the creek. The front edge of the limestone stratum at this 
point is slightly lifted and the boulders and drift material jammed and wedged 
firmly in under it for about one or two feet. This illustrates the tremendous 
pressure that was exerted upon the drift material as it was being pushed from 
the north. The lower eight feet of the line of junction was not seen, being ob- 
scured by talus, and the time taken for examination did not admit of any digging. 
A few rods further up the creek, where the drift bank is exposed to the base, 
the drift material reaches down to the bed of the creek, and how much deeper is 
not known. 

At the sixth bend, the creek, after crossing the moraine to the south, does not 
run along the moraine, but has cut a new channel to a distance of about 15 rods 
into the original stratified earth, then turns and recrosses the moraine to the 
north. This portion of the creek was not examined. The length of the paved 
portion of the creek here is 45 paces. It is slightly diagonal across the moraine. 

At the upper end of the next bend the coal is just above the paved bed of the 
creek, and here it is worked. Here a straight cut-off comes from the bend further 
up. It passes on the north side of tbe moraine, and is parallel with it. This cut 
is about 150 feet long and 25 feet wide. It has vertical banks 20 feet high, ap- 
parently fresh, and its floor is naked limestone, about three feet higher than the 
bed of the creek. On the south side of the cut, boulders appear in the bank to a 
height of 10 feet; on the north side drift clay, small boulders, and pebbles, 
partly stratifled, from the clean rock floor up to a height of eight feet, then 
. mixed with prairie earth, gradually changing to clecur prairie earth above. 

There are no glacial scratches on this floor. Possibly, if there ever were any, 
the overrunning water and pebbles have worn them away ; though the water does 
not run in the cut unless it is at least three feet deep in the creek above ; ether- 
wise, it runs around in the old channel. No effort was made to discover any 
scratches on that portion of the limestone floor that is covered with drift ; * 
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though it is Dot all probable that any existed there. The current on the lime 
stone floor must have been too strong. Then, too, the glacial deposit must haye- 
been partly dumped there and partly washed down the current of the stream, in 
addition to being pushed from the north. 

The buried moraine was followed no further in the bed of the creek. The 
epot last mentioned is on section 16, northwest of the mound. Half a mile fur- 
ther up, about Burnett's old cabin, there are very many boulders, some of them 
of good size, both in the bed of the creek and on the north bank. 

Upper Shunganukga. 

Still another half mile up, the moraine emerges from the creek on the Ham- 
mond place, near the south line of section 16. Here it forms an east-and-west 
ridge south of the creek about 15 feet in height above the prairie, and apparently 
10 feet or more in depth of drift material. The total distance to this point from 
where the moraine disappears in the bottom of the creek is a little over two miles, 
and its course is south 65"^ west. On the Major Sims place, on section 17, the 
moraine is on both sides of the creek, thus being double at this point. On the 
north side his house is built on the morainic ridge. The well, 18 feet deep, is en- 
tirely in drift. Water is abundant and unfailing. From the Hammond place 
the moraine continues its regular course of north 67^ west across the county. 

Two miles west of Mission Center the moraine is entirely on the north side of 
the creek. The broad valley of the creek is gone. It here consists of a gorge 
about 50 feet deep and not 20 rods wide. A little further west the depth of the 
gorge increases and the water flows west toward Blacksmith creek. The bank 
north of the gorge is covered with drift and boulders; the south bank is capped 
with fusulina limestone three feet thick. 

Advance Moraine. 

Nearly half a mile south of this, resting high and dry on the sloping prairie, 
there is an outlying border belt, a sort of advance moraine, as it were, of fusulina 
limestone boulders. They are composed almost solidly of fusulina shells and no 
other fossils ; so their horizon is unmistakable. Here, they are stretched east and 
west across the prairie fully 20 feet above their locus, and more than a quarter of a 
- mile south of the bank from which they were lifted. If they 'were also carried, 
down stream, as well as pushed across to the south, then they were lifted more- 
than 20 feet ; because the strata dip toward the west. 

This would seem to indicate that the local ice of the valley had been pushed 
up out of it, carrying the top of the ledge of rock with it. Subsequent thawings^ 
refreezings, and pushings, in advance of the glacier, and at its foot, succeeded in 
working these rocks to their present position. It would also indicate that the in- 
fluence of the glacier was felt long before its foot reached the Shunganunga. 

Reflections. 
From these observations I would draw the following conclusions: 

1. This Shunganunga creek existed during glacial times very much the same 
as it is now. 

2. When the ice-field reached the creek in its southward progress, it crossed 
the lower portion of the stream as far up as section 11, half a mile northeast of 
the mound. 

3. From that point, near the creamery, up to and beyond Burnett's cabin, a 
distance of two miles, the ice never crossed the Shunganunga, except for a very 
short time. 

4. The ice never touched Burnett's mound, though it stood around it on three^ 
sides to a height equal to or greater than the top of the mound. ^ 
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5. A strong torrent washed the base of the ice on the west, north, and east 
sides of the mound, laying bare the bed-rock, and even cutting through it north 
of the mound. 

6. The water escaped east of the mound by overflowing at Pauline into the 
Wakarusa. 

7. The ice on the north side of the mound dumped its load into the bottom 
of the denuded Shunganunga valley. 

8. This deposit was not merely dropi>ed, but was pressed heavily against the 
foot- wall on the south side of the valley. 

9. This deposit was afterward covered up by wash from the surrounding hills, 
and so rendered invisible except where subsequently exposed by the creek. 

Qlacial Lakes. 

An ancient shore-line is distinctly to be seen surrounding the mound at an ele- 
vation of about 50 feet below its summit. About dO feet below this a second shore 
line is seen. This lower one is nearly 200 feet in breadth on the north side of the 
mound. This follows along the hillside to the west as far as the eye can see. It 
passes around the mound to the east side, and follows the side of the ridge to 
the south as far as one can see from the mound. 

In the Wakarusa valley a glacial lake was formed, reaching from three miles 
below Richland, where the ice-field crossed the Wakarusa, back to Auburn, a 
distance of 20 miles, and having an average breadth of three to four miles. 

Allowing levels to be the same then as now, the depth of the Wakarusa lake, 
near Belvoir, its deepest place, was 250 feet ; at Richland, 200 feet ; at Wakarusa 
station, 150 feet ; and at Auburn, about 50 feet. 

The depth of the Shunganunga river, at its deepest place, north of the 
mound, was 125 feet, and in the shallowest part of the gorge, connecting its head 
with Blacksmith creek, was 75 feet. 

A glacial lake formed on Mission creek, extending from the Moon road-cross- 
ing back southwestward into Wabaunsee county 15 miles. Its breadth was 
about two miles. It overflowed across Blacksmith creek into the Shunganunga 
river. 

A glacial lake formed on Mill creek, reaching from Maple- Hill westward 
away beyond Alma, and southward about seven miles. Its deepest place was at 
Maple Hill, exceeding 200 feet. It overflowed southward into Mission lake. The 
top of Buffalo mound, like the top of Burnett's mound, stuck up out of water. 

The greatest lake of all was formed on the Eaw, from Wabaunsee up past 
Manhattan, westward on the Smoky bill to Salina, and northward on the Blue 
nearly to Blue Rapids. All the waters of this Kansas lake overflowed through 
the valley between Wabaunsee and McFarland into Mission lake and later 
through the Shunganunga river around Burnett's mound. The depth of this 
Kansas lake at Manhattan was a little over 150 feet. 

On retreat of the glacier the Wakarusa ran out flrst, followed by the Shunga- 
nunga ; this in turn was followed by the Mission lake ; next the Mill creek lake 
was free to run into the Kaw. Finally the glacier retreated from the Kansas 
river between Wamego and St. Mary's, and the Kaw was open over its whole 
course. Had the glacier lingered longer until 75 feet more of earth were removed 
in the valley between McFarland and Wabaunsee, the course of the Kaw would 
have been changed into the valley at present occupied by Mill creek. 

Small icebergs floating in these waters account for an occasional boulder and 
a little drift material south of the moraine. 

Digitized by VjOOQIC 



TWENTY-NINTH ANNUAL MEETING. 101 

New Visit. 

In 1895 a new visit was made to the buried moraine in company with Prof. 
F. W. Cragin, of Colorado Springs, and Dr. Wm. Smith. One object of the 
visit was a confirmation of the assertion that the boulders were pressed into the 
south wall of the valley, as described in the "fifth bend.*' By some mischance 
that particular bend was overlooked, showing that a miscount was made either 
on one or both trips ; and while the oversight was suspected, it was not posi- 
tively known until the "cut-oflf " was reached; and it was then decided not to 
retrace. The point was neither reaffirmed nor refuted. 

Another point we desired to know ^as whether the southwest sides of the 
boulders were more highly polished than the other sides, as observed in the 
moraine near Blacksmith creek ( a point mentioned in an article read before the 
Academy of Science in December, 1894.) * 

Leb Moraine. 

The particular portion of the moraine examined was the two-mile north-and- 
south strip east of Burnett's mound. The statement was not confirmed here. 
The most highly polished side was not oriented in any direction. Directions 
were various and about equal. This may be because the moraine trends north- 
and-south, and the boulders are thus protected from the prevailing winds. 

Observations were limited to the half mile on the Rowles place, along the west 
line of section 23 and just south of the old M. I. Lee place. The ridge here ap- 
pears to be composed entirely of drift, and there are many large boulders. Half 
a dozen metamorphic sandstone boulders were found that were incrusted more or 
less up to one-eighth of an inch in thickness with a brown ferruginous sand. On 
removing this incrustation with a sharp implement and some force, the face of 
the stone was seen to be polished the same, or about as much, as where the stone 
is exposed. If stones had been imbedded in a bank of iron sand during one or 
more interglacial epochs previous to the Kansan epoch, then they were polished 
before they were deposited in the bank of iron sand, and not by dust attrition 
since they arrived here. Is this reading the lesson correctly? Then again, it is 
as reasonable to expect, if they had been deposited together before, they would 
be taken up at the same time in the advance of the ice during the Kansan epoch 
and deposited together here, as that they would be scattered many miles apart 
along our moraine. However, similarly incrusted stones are to be found else- 
where. 

This two-mile strip of moraine is nearly level along its crest and does not vary 
in elevation perhaps more than 25 or 30 feet at different points. The highest 
point is near the north end, about half a mile south of the Shunganunga which 
comes close to the north end. The moraine is from 200 to 300 paces across, and 
from 30 to 50 feet higher along the middle or crest than along the sides, where it 
changes to prairie earth containing some drift but no boulders. 

On the Bowles place, on section 23, half a mile south of M. I. Lee's house, the 
ridge is bisected by a preglacial gap, through which runs a branch of Cblby 
creek, flowing northward into the Shunganunga. Its depth is about 85 to 90 
feet ; its breadth 12 to 15 rods at the bottom. It cuts the ridge squarely across. 
The little stream, after passing through the gap, turns to the north. The floor 
of the gap is glacial drift. A new well for stock is dug close to the north bluff. 
The well is about six feet deep. A limestone ledge, two feet thick is at the top 
of the well, at the base of the bluff. The material in the side of the well under 
the limestone ledge is drift. All the earth thrown from the well is drift clay and 
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small boulders. The bottom and banks of the little creek are of prairie earth, 
with a few small boulders. It is probably underlaid by drift. About 10 rods east 
of the well, in the north bank of the gap, there is a small vertical washout at the 
base of the bluff, up to a height of 40 feet The depth of the washout into the 
bank is about eight feet. Its sides hold grass and shrubs. At the bottom, which 
is fresh, the native strata in the hill are exposed. The deposit at its foot forms a 
truncated semicone about five feet high and 60 to 80 feet across. It is mostly 
glacial material. The entire end of the hill, as well as the sides of the ridge, is 
covered with glacial drift. 

About 50 feet above the base of the bluff, and about 40 feet below its summit, 
the edge of a stratum of limestone crops out at the south end of the ridge. 
Very little of it is to be seen through the enveloping drift. Some pieces of the 
limestone are lifted slightly from their position, upturned, and pushed around to- 
ward the west. They are held in that position by the packing of drift material 
about them. 

In passing down the sides of the hill in any direction it is difficult to de- 
termine, without digging, where the solid covering of drift ends and the super- 
ficial covering, or talus, begins ; as drift covers the entire upper surface of the 
hill down to 50 feet or more. But, using our best judgment, Professor Cragin 
and I estimated a thickness of 30 to 35 feet of drift on top of the ridge. If it 
be supposed to be all drift above the limestone, it would be about 40 feet. 
Elevations were made with an eye-level and an aneroid barometer. 

This moraine contains boulders of local rock in addition to the quartzites and 
metamorphic sandstones. Especially noticeable were some blocks of purple- 
brown ferruginous sandstone filled with large irregular nodules of snuff -colored 
or brownish-yellow ochery clay. This is before spoken of as argillaceous iron- 
stone. I have seen this in the Dakota sandstone in central Kansas, but do not 
know where it outcrops north of here ; probably not within the state. 

Broken stones were frequently noticed in the moraine. Some of the sand- 
stones and conglomerates were separated along planes of stratification, through 
the ordinary process of weathering ; but some sandstones and quartzites were 
split across through the solidest part, as though done through concussion or 
shock. One quartzite boulder, 10 feet in diameter, half a mile east of Burnett's 
mound, is broken into three pieces. The pieces lie close together with the frac- 
tured faces facing each other. The interior faces are rough and covered with 
lichens. Other large fractured boulders are known elsewhere. 

How Boulders Break. 

How to account for the breaking of these stones is a problem. I hesitatingly 
offer this solution : 

A stone fell from the ice 'and struck another. If the perpendicular height of 
the ice front were, as before stated,''' equal to or greater than the height of 
Burnett's mound, it would be, say 100 to 200 feet. That fall would of itself be in- 
sufficient to break a stone, when 75 feet of that distance was through water and 
fioating ice. Observations made on glaciers by other observers have shown that, 
though dirt and small pebbles sink into the ice during sunshine, the rays of the 
sun do not penetrate large stones, but they act as a protection to the ice under- 
neath. Stones carried in the middle of a large ice-field will, in the course of time, 
reach the surface by the melting of the superjacent ice as the ice is pushed to 
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the south. At the surface the surrounding ice becomes melted until the boulder 
stands on top of a taller-growing pedestal of ice. * 

An ice-field covering most of Iowa, northern Missouri, northeastern Kansas, 
and eastern Nebraska would be thinnest at its edges, whatever that thickness 
might be. It would be thickest along its middle line, and increase in height to 
the north until the snow-field was reached. The rate of ascent on a level plain 
has been estimated by various observers at 25 to 75 feet to the mile. The ascent 
should be most rapid from the south, by reason of the more rapid melting and 
the greater pitch of the earth's surface in that direction. 

A field of ice that is spread over a plain should have the smoothest surface of 
any form of glacier. Rain or melted ice would simply run off, seeking the shortest 
cut to the ground. No need to account for interglacial streams or vast crevasses. 
While most likely the margin was deeply cut everywhere by water running down, 
the upper portions of the field must have been comparatively smooth and solid. 
It should resemble the remarkable Fan glacier of Redcliff, pictured and de- 
scribed by Professor Chamberlin in Journal of Geology, Vol. Ill, No. 4, p. 470, 
only on a vastly grander scale and sloping downward much less rapidly. But 
the slope should be continuous, and constantly increasing as the edge of the field 
was approached. 

When our field reached its greatest southern extent and began to retreat, 
the weather of July must have been hotter and moister than at present because 
of contiguity of the earth to the sun and of the Qulf of Mexico to the ice. A 
hot south wind blowing for three days as at present should remain above the 
freezing point for several hundred miles over the field of ice. Is it too much to 
say the surface of the ice would melt for 500 miles north of Kansas City ? The 
ice would be melted by rainfall as well as by sunshine. A southwest wind would 
bring as much heat and much less moisture. In either case the surface would 
melt except where protected by the large boulders, whose pedestals were still 
growing taller. 

If we allow that the slope of surface toward the south was 25 feet to the mile, 
the ice 100 miles to the north of here should be 2,500 feet in thickness and 
greater still further north. 

A Grand Coast. 

A hot day comes. Many warm days have preceded it. A boulder weighing 
100 tons stands on a high pedestal 100 miles north of Topeka. The south wind 
blows. The boulder is undermined on the south side. The column breaks and 
the boulder is forcefully fiung to the fioor of ice. The ice is nearly level, but it 
descends gently to the south. The boulder has momentum enough in its fall to , 
start it sliding to the south. The ice is smooth and solid. What is there to stop 
the boulder? Does it strike the icy pedestal of another boulder? Let it glance 
off, and with a graceful curve resume its course. The descent increases slightly. 
The momentum increases. The velocity increases greatly. Soon the force and 
speed becomes tremendous. It rivals a railroad train. It surpasses the pneu- 
matic dispatch. One hundred miles an hour. Give it an hour, it ought to reach 
its destination. 

The ice over which it slides is growing dirty and hummocky. The friction is 
insufficient to stop the boulder. The dirt polishes the stone. The hummocks 
fly before it. A train of smaller stones follow behind it. Who shall estimate 
the heat developed in the boulder during its rapid transit? 

* See ISth Ann. Rep. U. S. G. S., Part II, p. 70, second expedition to Mt. St. Ellas, by Israel * 
C. Bnssell ; surface features of the Malaspina glacier, ,, ^ 
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In front yawns a precipice. It is filled with icy water. A small granite 
boulder of hardest texture rests on a solid limestone ledge in front of the ice-field. 
Water to a depth of 75 feet fiows over the ledge. 

The big moving boulder comes shooting over the brink of the ice. The little 
resting boulder is its objective point. The resting boulder is not immovable. 
The moving boulder is not irresistible. The little boulder does not sink crushed 
out of sight into the limestone. The big boulder does not get broken into a 
thousand pieces and scattered over the surrounding country. The water breaks 
the force of the big boulder's fall. The little boulder breaks the big boulder's 
back. 

Or is it broken by the sudden cooling by immersion in the icy water? 

Does sliding any distance over the ice at the rate of 100 miles an hour polish a 
stone as much as sliding the same distance over the ground under the ice at the 
rate of 100 miles in a thousand years ? Why not better ? 

My story is told. I have attempted in my feeble way to account for the high 
polish some of these stones have ; to account for how boulders within a hundred 
miles or more of the edge of the ice-field may become suddenly transported to the 
terminal moraine on retreat of the ice ; and to explain how some of the bould- 
ers may have become broken. 

I here present a map of the counties of Shawnee and Wabaunsee, showing the 
course of the moraine across them, and the probable location of several glacial 
lakes. 



THE Mcpherson equus beds. 

By J. W. Bebob, Topeka> Kan. Bead before the Academy January 1. 1897. 

There is a formation of considerable economic and scientific interest located in 
McPherson, western Marion, Harvey, and northeastern Reno counties. A large 
channel is carved out of the Permian shales, and, in the northern part, Dakota 
sandstone. Its eastern limit is a line trending north and south along the west 
side of Sand creek to a place a few miles north and west of Lehigh, Marion 
county. Here it turns westward about 20 miles, then northward to the Smoky 
Hill river. Its western boundary, beginning at the Smoky Hill river, runs just 
east of Edwards creek to the Little Arkansas river, south of which the sand-hills 
seem to encroach upon its area. It is well shown in the wells at Halstead, and 
in all probability extends to the Arkansas river. The ** Tertiary Grit," referred 
to by Professor Hay,* just west of Wichita, is probably an outcrop of this forma- 
tion, as, on the margins of the area and the isolated patches, the sand is im- 
bedded in a limy matrix which makes it resemble the Tertiary grit farther west. 

Over the deeper portions of the channel and well to the western edge lies a 
chain of lakes and basins extending from the large basin two miles west of 
McPherson to the Arkansas river, south of Patterson. The area north of the 
Little Arkansas river is about 800 square miles. South of it, it is probably 100 
square miles, exclusive of the sand-hills. 

Topography. 
The rough surface of the Permian to the east, the Dakota to the north, and 
the peculiar topography of the sand-hills to the southwest, form a marked con^ 
trast to the monotonously level surface of the Equus beds area. There are several 

• BulL 57, U. S. Geol. Surv., p. 84, fig. 9. Digitized by ^^OOglC 
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places where one may travel three or four miles without varying very percepti- 
bly from a dead level.. Along the east and west section line two miles north of 
McPherson one may go 10 miles without passing a sag of more than 20 feet. As 
a rule there is just enough slope to the surface for good drainage, while occasion- 
ally the water stands in lakes and basins in slight swales in the surface. The 
largest basin is nearly three miles in diameter, and is situated two miles west of 
McPherson. The largest lake is Lake Inman, 10 miles southwest of McPherson. 
The divide between the Arkansas and Smoky Hill rivers passes through this 
area and averages a little more than 1,500 feet A. T.* The Arkansas river at the 
southeastern limit is 1,290 feet, A. T., a fall of 200 feet in 60 miles. The Smoky 
Hill river, at the nearest approach, is within four miles of the divide, but its bed 
is nearly 200 feet below it. The Little Arkansas river drains the entire area of 
the Equus beds, except a very small portion north of the divide drained by th^ 
Smoky Hill, whose tributaries are rapidly cutting into the divide, and will cause 
it to migrate farther to the south in the course of time, as the streams at the 
south are already at their base levels and are not carrying away the soil to any 
considerable extent. 

STRUCrURE. 

These beds consist of alternating layers of clay and sand, with a stratum of 
*' volcanic ash " in a part of the northern area. Near the bottom of the deepest 
part of the channel is a heavy stratum of gravel, which passes through McPher- 
son> Harvey couoty, and Halstead, respectively. This bed lies at a depth of 140 
to 150 or more feet at McPherson and contains an abundance of water, as it does 
wherever it is found. The upper part of the gravel stratum grades into a stratum 
many feet in thickness, which is partly argillaceous and partly arenaceous, some- 
times containing isolated sand-beds, or at least sand-beds of great irregularity, and 
which contain very little water. The upper surface of this stratum is nearly on a 
level with the rim of the deeper channel. Over this, and also extending over a 
slightly undulating Permian floor for 15 miles to the east, is a stratum of sand vary- 
ing in thickness from 30 feet (at McPherson, according to Prof. S. Z. Sharp) to 
three feet in places farther east, but averaging six or eight feet in thickness. This 
stratum also contains a good supply of water. It covers the entire area of the 
Equus beds except, perhaps, a portion to the north. The uppermost stratum is 
composed of clay, varying in color and texture. It covers the entire area, and is 
from 10 to 35 feet in thickness. Within this clay layer in the northern part of 
McPherson county is a stratum of *• volcanic ash " 18 to 2i inches thick. Nod- 
ules of calcium carbonate are frequently found in both the upper and lower 
strata of clay. They are irregular, but generally show a slight roundness of 
form. Some of these are quite hard, while others are quite soft, as is the case at 
the McPherson sand-pit, on the Boggs farm two miles southeast of the city, where 
it is 20 inches thick in places. A specimen of this was submitted to Dr. Q. P. 
Grimsley, who states that it is "oue mass of small prismatic crystals with 
pyramidal terminations, with strong double refraction aud no cleavage. They 
effervesce with acids and are crystals of aragonite ( CaOOs), the orthorhombic 
form of calcium carbonate." No structure could be determined in the hard nod- 
ules. Doctor Qrimsley pronounces the ** volcanic ash " as '* glass grains or flakes, 
fine and angular, some of which are feebly doubly refracting." A specimen of 
the sand was examined by him and found to be "rounded quartz grains with a 
number of angular ones.*' Specimens of the Dakota sandstone and sand from the 
Dakota sand-hills were also pronounced of the same character, except differing in 
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fineness. , As no feldspar grains were found in the sand, it would seem to have 
originated from the Dakota sandstone rather than to l^long to the Tertiary 
sands to the west or to the glacial sands farther east. 

The fossils of this formation are those of the Equus beds according to Dr. S. 
W. Williston. Those reported are : * Megalonyxy subsequently described as M. 
leidyi Lind., Equus major DeKay, Spherium striatum^ Lam., S. sulcatum 
Lam., Pisidlum abdUum Haldeman, Anodonta sp., Valvdta tricarinata Say, 
and Oamm^aria sp. 

It may be well to note here the physical characteristics of the rocks through 
which the valley containing the Equus beds and the present valley of the Smoky 
Hill are cut. The former is in the main cut through soft, easily eroded Permian 
shales. The northern part has been cu t through a considerable amount of Dakota 
sandstone. The 200 feet and more removed from the north of this is largely Da- 
kota ( 60 feet of Permian ). The section at the Smoky Hill buttes will give a good 
idea of the general nature of the rock — a few feet of soft sandstone at the bottom, 
then 110 feet of shale, and 200 feet of sandstone (soft and friable ), now a covered 
slope, constitutes the section. The latter is probably sand, as the water perco- 
lates through it freely down to the top of the shales, where it breaks forth as 
springs. The upper part of the 200 feet is a comparatively hard sandstone 10 or 
12 feet in thickness. Though the texture of the above may vary, and does, for 
different localities, the hardness and friability remain practically constant, mak- 
ing the material admirably suited for rapid erosion. This is true of the entire 
eastern portions of McPherson and Saline counties. 

Origin.! 

Two papers have been published on this formation, one by Professor Udden,'*' 
the other by Professor Sharp. { The latter expresses the opinion that it is of gla- 
cial origin. It was thought that the ice formed a dam across the Kansas river 
somewhere below, and that the water backing up to Salina burst through the 
divide at the place where the north end of this formation is situated. In evidence 
of this theory he cites some boulders on Battle hill as being of glacial origin, 
dropped or deposited by a stranded iceberg from the terminus of the ice sheet. 

The boulders on Battle hill. Battle Hill township, McPherson county, are not 
the rounded quartzite boulders of the moraine, but cross-bedded sandstone of the 
Dakota formation lying nearly in place. They are about three feet thick, hard 
and angular, some of them quite large. There is also an absence of other moraine 
material which a melting iceberg or ice sheet would certainly have deposited. 
Bocks very similar to these may be seen in place a mile southeast of Salina, two 
miles nort^ of Twin hills (northeast comer of Delmore township, McPherson 
county ), and four miles west of Battle hill. Here the soft, almost incoherent, 
sandstone removed from beneath the hard sandstone has allowed the large blocks 
of the latter to gradually tip and tilt over the surface of the hill, and some of them 
have worked their way down its sides some distance. In one of these, on the 
northeast face of the hill, the lower part grades into the brownish Dakota sand- 
stone. 

The elevation of Battle hill is about 1,550 feet, which is about the same ele- 
vation as the highest deposits of the Equus beds. The elevation of the terminus 

* Udden, American Geologist, Vol. VII, No. 6, Jnoe, 1891. 

fSome of this discossion was furnished by Prof. E. Ha worth, as the work was done in con- 
nection with the University Geological Surrey. 

t Bulletin Kansas State Board of A^cultnre, quarter ending March 18, 189irpart 2, pp. 2(^-90. 
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of the ice sheet in Shawnee and Wabaunsee counties, so far as definitely located, 
is about 1,050 feet, or not over 1,100 feet A. T.* The plana tion of the surface is 
so slight that, were it not for the small amount of material left by the glacier, it 
would have been difficult indeed to have recognized the former existence of 
glaciers in that portion of the state. Consequently it seems probable that the 
ice sheet was comparatively thin at its southwestern extremity, the limit of 
which is not yet entirely known. The elevation of the divide between the Kan- 
sas and Marais dee Cygnes rivers south of Topeka is 1,100 feet. This is over 400 
feet below the boulders of Battle hill, or the more elevated deposits of the Equus 
beds. How far up the Kansas river the loess is found is not known, but it prob- 
ably does not extend to the flint hills in Wabaunsee coimty. It seems probable, 
' therefore, that the waters of the Kansas river would have flowed around the 
foot of the glacier to the east of these hills rather than rise to an elevation of 
1,550 feet, which is even higher than the divide between the Kansas and Neosho 
rivers in the flint hills of Wabaunsee county, which are now considered to be 
quite above ^nd to the south of the terminus of the ice sheet. 

Professor Udden, in the article above referred to, suggests that the water which 
deposited these beds must have connected with another body of water in the 
valley of the Smoky Hill river to the north, and states that the river has cut its 
channel through these deposits. 

The elevation of the McPherson divide at its central point is a trifle over 1,500 
feet. To the southward, at a distance of 38 miles, the Arkansas river flows at an 
elevation of a little over 1,400 feet, or a fall of 100 feet in 38 miles. The bed of 
the Smoky Hill river, eight miles farther north, is 1,300 feet. The city well at 
McPherson, starting 1,475 feet A. T., was put down 150 feet ( the present water- 
supply is taken from a depth of 140 feet ) without striking tbe bottom of the de- 
posit. This makes the bottom of the well about 25 feet above the bed of the 
Smoky Hill river two miles south of Lindsborg, or about the same level as the 
bed four miles east of Marquette, still on the northern boundary of the Equus 
beds. The present elevation of the Arkansas river at the mouth of the Little Ar- 
kansas is 1,290 feet. The great range of elevation of the Arkansas in passing the 
beds is due to the distance it travels in passing them, while they are narrow at 
the northern end, and the Smoky Hill flows squarely across the deposit. The 
relation of the two river beds and the records of the McPherson and Haletead 
wells is shown in section 4, plate III. The section begins at the mouth of Sharps 
creek and passes along the western edge of McPherson and a trifle east of Hal- 
stead to the Arkansas. .It will be seen at a glance that the two rivers are at the 
same level at the extremities of the section and that the gravel in the McPherson 
well lies exactly in the same level, while the gravel in the Halstead well is below 
it. The fact should also be borne in mind that the Arkansas has reached its 
base level and filled its channel to some extent, though how much is not defi- 
nitely known. 

The above figures would seem to indicate that at one time the Smoky Hill river 
ran south instead of north and emptied into the Arkansas. But it is difficult to 
understand why it should have excavated so great a channel and covered so great 
a fiood plain here and so narrow a valley west of Marquette. However, the en- 
croachment of the sand-hills on its southern area m^y offer a slight suggestion as 
to the partial choking of the southern outlet causing more rapid deposition to 
the north and thus elevating the channel and widening the fiood plain. 

But there are other facts which seem to detract from this explanation of these 

• All elevations based upon U. S. topographic sheets. Digitized by VjOOQ IC 
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deposits. If the Smoky Hill at one time flowed south into the Arkansas, then 
one of a number of conditions must have obtained. 

First, The Saline could have received a short tributary from the southwest, 
occupying the position the Smoky now has throughout that part of its course 
above Salina where it flows north. The source of this tributary could have grad- 
ually migrated south westward by natural processes until it captured the Smoky 
at the point of the big curve in the present river. The accumulation of sand 
above referred to along the northern side of the Arkansas would have assisted 
this by elevating the mouth of the old Smoky. But unfortunately for this view 
no portion of its course south of McPherson is as high as the high McPherson 
ridge, which is 1,500 feet A. T. near McPherson to the north. Were this formed 
by the natural fllling-up process in the old valley of the Smoky before its capture, 
we should flnd some evidence of a corresponding filling further up stream in the 
present valley, and a widening of the valley corresponding somewhat to the 
present valley occupied by the Equus beds. No such filling or widening is notice- 
able. Further, at all points above the McPherson ridge, the bottom of the chan- 
nel must have been at least as high as the ridge, and a short distance away it 
must have been higher. At present, one must pass up stream, at least 90 miles, 
to above Ellsworth, before the river channel has an elevation of 1,500 feet. After 
the capture, on account of the Saline being so much lower than the Smoky in its 
hyt>othetical position, a rapid deepening of the channel would have occurred 
through a distance of from 30 to 50 miles above Salina, and a new flood plain, 
the present one, would have been formed. No such phenomena have been ob- 
served. The present wide valley above Salina also somewhat opposes this view, 
as it is difficult to understand how the short tributary supposed to have captured 
the Smoky could have produced so wide a valley, while its width and depth at 
present between Lindsborg and Salina seem altogether too great to have been 
excavated since the deposition of the Equus beds. The Smoky Hill buttes. 
Soldier Cap mound, Iron mound, and North Pole mound register the ancient 
elevation of the surface of Saline county, and indicate the removal of over 200 
feet of material, consisting of Dakota sandstone and shales and Permian shales, 
from the entire valley, which is nine miles wide in its widest place, including Dry 
Creek valley. The valley between the Smoky Hill river and Dry creek is now 
largely covered with Pleistocene river deposits, with occasional mounds of Per- 
mian shale rising to the surface. The average width of this valley is ahout 2^ 
miles, over which the sand and clay average about 35 to 40 feet in thickness. The 
bed of Dry creek is about on a level with the bed of the Smoky Hill river, and 
during very high water in the latter it overflows its banks at Bridgeport, and 
part of the water runs down Dry creek and empties into the Saline north of 
Salina. 

Second, It may be supposed that at one time the Saline and the Smoky 
flowed south into the Arkansas, joining each other at the big curve in the Smoky 
south of Salina. In this case a short tributary of the Solomon, occupying the 
present position of the Smoky between Salina and Solomon City, would have 
been the capturing stream, tapping the Saline near Salina, and ultimately caus- 
ing the Smoky to flow up the old Saline channel from the point of confluence of 
the two streams to the point of capture. The whole valley of the Valine, there- 
fore, must have been elevated above the McPherson ridge, and probably would 
have had a flood plain of considerable width, while the flood plain of the upper 
Smoky would have been about the same as above given in the flrst supposition. 
When the capture was made, the great fall from this supposed elevation at Sa- 
lina to Solomon City would have caused a rapid deepening of the channel in botl^Tp 
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the Saline and the Smoky, and new flood plains would finally have been formed 
along both streams, as already explained for the Smoky. No such conditions 
have been noticed along either stream. Further, the great elevation required 
for the Saline would have carried it across the uplands into the Solomon above 
Minneapolis. Neither does the character of the present valley between the 
mouth of the Saline and the mouth of the Solomon river appear to have been so 
recently a mere lateral to the Solomon. 

Third, If the materials of the Equus beds were brought down from the west 
by the Smoky Hill river, or by any other stream, or if the materials were largely 
of glacial origin, then they should correspond closely in character with the recent 
river sands or with the glacial material. Almost every handful of sand gathered 
from the Arkansas, the Smoky, or Saline, streams passing through the Tertiary 
of the west, is largely composed of feldspar gravels, and frequently fragments of 
other rock-forming minerals are seen. Likewise the sands of the lower Kansas 
river valley, which are so largely of glacial origin, have a great abundance of 
feldspar gravels. But the sands of these Equus beds, so far as examined by Doctor 
Grimsley, seem to have no feldspar whatever. This strongly implies that they 
were obtained directly from the Dakota sandstone, as that rock is almost, if not 
entirely, free from feldspar gravel, in this part of the state. 

At present it must be admitted that no satisfactory explanation of the Equus 
beds channel, nor the agency for the deposition of the materials, has been ad- 
vanced. A further study of the problems involved is in progress. 

Economic Interest. 

This strip of country is particularly fertile and very valuable farm land. The 
soil seems to possess nearly all the peculiarities necessary to the growth of the 
various farm products. It is so level that it can almost all be cultivated, the up- 
lands being about as good as the bottom lands. The water-supply is almost 
ideal. Over the entire eastern portion, at a depth of 18 to 30 feet, pure, soft 
water is found in good supply. The soft, arenaceous texture of the clay above 
the sand beds containing the water makes well-digging easy. Over the western 
portion the wells vary from 40 to 150 feet deep, but the water is always good, and 
there is an *' inexhaustible " supply of it. The amount of water contained in 
this lower gravel bed of small extent is remarkable. A glance at section 4 will 
suggest that the supply may be traced, upon further investigation, to the Smoky 
Hill and Arkansas rivers. 

The streams have no timber on them worthy of note ; but on the uplands and 
in the valleys cotton woods and other trees thrive wherever planted, their roots pen- 
etrating the clay to the sand for water. This is in marked contrast to the country 
to the east, where the Permian shales are the country rock, and the cottonwoods 
grow to be fair-sized trees and then die. 

The rainfall is sufficient on this area to produce a fair crop almost every year. 
The area covers over 900 square miles, and may be said to be the richest farm 
land of any area of its size in the state, and its inhabitants the most thrifty. 
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THE MENTOR BEDS. 
By A. W. J0NB8, Sallna, Kan. Bead before the Academy January 1, 1807. 

The First Biennial Report of the Kansas State Board of Agriculture contains 
an article on the geology of Kansas, by that distinguished pioneer geologist, Prof. 
B. F. Mudge. 

In this article Professor Mudge stated that the fossils of the Dakota consisted 
of a few remains of fish and saurians, dicotyledonous plants, and a few marine 
mollusks,* which he stated in a following paragraph were found in only three 
localities : two in western Saline county, near Bavaria, and one in Clay county. 
This was to me the first mention of this very interesting and apparently limited 
formation, that has since been written up under the name ** Mentor Beds*' by 
Prof. F. W. Cragin, of Colorado College, and published in the American Geolo- 
gist, Later in the same article Professor Mudge accounts for the peculiar dis- 
tribution of the fossil vegetation in the Dakota by stating that the forests were 
probably on small islands surrounded by shallow seas; and, taking this for 
granted, I naturally concluded that at the same time that the fossil leaves were 
formed in the sand and mud of the island shores the fossil mollusks were formed 
in the surrounding seas. But some eight years ago I made a collecting trip in 
the vicinity of Brookville, and by mere chance stopping at a farmhouse for 
water where a well had been recently dug on a hillside, I was much interested in 
finding a quantity of the shell-bearing stone lying about that had been thrown 
out in digging the well. Upon inquiring, I was told that a layer of it about four 
feet in thickness had been penetrated at a depth of about 40 feet ; and on the 
same hill a short distance above the well I found leaf-bearing Dakota sandstone. 

This and subsequent observations on several outcrops of the shell-bearing 
stone caused me to think that it might be a distinct formation underlying the 
Dakota. During the summer of 1895, Prof. F. W. Cragin, of Colorado, called upon 
me, and I drove out with him to examine some outcrops of this formation. Pro- 
fessor Cragin had previously visited other localities in the county, and had become 
convinced that it was a formation distinct from and underlying the Dakota. In 
the course of conversation the subject of a suitable name was discussed and the 
name of Mentor was fixed upon, the little village of Mentor being near the center 
of the best exi)08ures, although the village is situated in the broad valley of the 
Smoky Hill river, and no well-defined outcrops of it occur within three miles of 
the station. The Mentor is found in more or less abundance over the greater 
part of Saline county. It is to my certain knowledge clearly defined in 12 of 
the 20 townships, and I think a careful investigation will reveal its occurrence in 
nearly every one. It is also found over a large area in northern McPherson 
county, and to some extent in Ellsworth, Lincoln, Ottawa and Clay counties, 
and probably exists in Marion and Dickinson counties. 

The fossiliferous strata of the Mentor consist of ferruginous and arenaceous 
sandstones, yellow, red, brown, or black in color, usually soft and friable, gener- 
ally well filled with internal and external casts of shells with the shell material 
usually entirely obliterated, although in some instances traces of pearl remain . 

In several instances, however, I have noted outcrops that had the appearance 
of the typical ** Mentor " stone, which required some diligent searching to reveal 
any fossils. 

*Tbe mention of fish and saarian fossils in the Dakota by Professor Mudge was based apou 
the reports of others, and was erroneous. No such fossils have been found in the Dakota. 
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Associated with the sandstones are white, yellow, buff, or bluish-colored 
shales and clays, the geological position of which is still a matter of uncertainty 
to me. I have been at a loss to know just how much of these belong to the 
Mentor. 

So far as I have been able to determine, the thickness of the strata varies 
from a few inches to 70 or 80 feet, and in a few instances the Dakota appears to 
rest directly upon the Permian, with no trace of Mentor or Kiowa. 

It appears to lie altogether between the altitude lines of 1,200 and 1,400 feet, 
and rests in part conformably upon the Kiowa, and in part unconformably upon 
the Permian. According to Professor Cragin, the following species of mollusks 
are found in the Mentor : 



O. quadruplicata Shum. 
Avicula salinaensis White. 
Modiola pedernalis Roem. 
Trigonarca salinaensis Mk. 
Yoldia microdonta Mk. 
Crastellina oblonga Mk. 
Cardium kansasense Mk. 
Corbicula nucalis Mk. 
Cyprimeria texana Roem. 
Arcopogella mactroides Mk. 
Mactra siouxensis M. & H. 
Turritella seriatim-granulata B. 



Ostrea franklini Coq. 

Anomia sp. 

Grervillia mudgeana White. 

Barbatia parallela Mk. 

Nucula catherina Crag. 

Trigonia clavigera Crag. 

Lucina ? sp. 

Protocardium texanum Conr. 

Corbicula subtrigonalis Mk. 

Tellina subscitula Mk. 

Leptosolen conradi Mk. 

Margarita mudgeana Mk. 

Sphenodiscus pedernalis VonB. 

Of these I have verified the most, and have a few that I have not certainly 
determined that may complete the list. 

A comparison of the species found in the Kiowa shales with the Mentor reveals 
several species common to both, which seems to indicate a close relationship. In 
Walnut and Greeley townships, Saline county, the Mentor is found resting con- 
formably upon what I take to be the Kiowa of Professor Cragin, and an intMest- 
ing gradation is noticeable. The grayish calcareous shale of the Kiowa gradually 
changes to a dark reddish brown as it approaches the contact with the Mentor 
and appears to merge into it. A specimen of fossiliferous Mentor was obtained 
less than three feet above the Kiowa. 

On the other hand, the stone bearing the fossils strongly resembles the Dakota, 
in some instances appearing nearly identical with some of the leaf-bearing sand- 
stone. In one instance I found imperfect leaf impressions and fossil wood less 
than 50 feet above the Mentor on the same hill, and the sandstone intervening 
showed scarcely any change in general appearance. 

Briefly summed up, then, it seems that in the character of its sandstone and 
some of the associated shales the Mentor strikingly resembles the Dakota. But 
with respect to its fossils it resembles the Kiowa and Denison groups of the Co- 
manche. In conclusion, I will say that I do not wish to advance any theories. I 
have done some theorizing for my own gratification, but feel that my limited ex- 
perience in geological work would not warrant me in making these public, at least 
until I have studied the matter more thoroughly. I will, however, venture a ques- 
tion : Is it not possible that the difference in conditions, of temperature, depth of 
water, character of sea bottom and adjacent shores may have been sufficient to 
account for the variation in species from the Kiowa, even though they were co- 
temporaneous ? 
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GEOLOGY OF EFFINGHAM RIDGE— PRELIMINARY REPORT. 

By J. W. WiiiSON, Effioflrham, Kan. Bead before the Academy Janaary 1, 1897. 

The ridge under discussion lies in northeast Kansas, with a general north and 
south trend. The portion under present discussion runs through the center of 
Atchison county. The crest passes one-half mile west of Effingham, the seat of 
the Atchison county high school. The elevation of the railroad track, just west 
of the Delf elder bridge crossing the Central Branch of the Missouri Pacific rail- 
road, one-half mile west of the city limits, is 22.5 feet above the front step of the 
county high school, as recorded by our aneroid barometer. The difference in 
elevation between the county high school and low-water mark at Atchison is 
327 feet. This makes a total of 394 feet difference between the elevation of the 
ridge and low-water mark at the Atchison bridge. The elevation drops 182 feet 
from Delfelder bridge to Muscotah, near the western boundary of the county. 
This ridge, as has been stated, extends nearly north and south, varying north- 
east, and is the watershed dividing the waters that flow west into the Delaware 
river from those flowing east into the Missouri. 

Near the east base the Oread limestone outcrops and is about 20 feet thick. 
This ledge can be traced almost entirely across the state. It is the ledge upon 
which the State University stands. At the western base of the Effingham ridge, 
in the bluffs along the Delaware river, are found a number of outcrops of lime- 
stone, from which nearly all the building rock of the western part of the county 
is obtained. In the bed of the Delaware river sandstone beds are occasionally 
found. Along the west base of the ridge are also found extensive deposits of 
coal — in some places over a foot in thickness — and from which, 20 years ago, all 
the coal supply of the county was furnished. The city of Effingham at one time 
secured all her coal from this region. These veins are worked in but few places 
now, owing to the cheapening of coal by improved machinery. The shales asso- 
ciated with this coal are very rich in vegetable and animal fossil remains. 

The principal limestone ridge in the vicinity of Muscotah is three-fourths of a 
mile west of town, on a farm owned by William Dunkel, and will in the future be 
known as " Dunkel Ledge.'* 

This outcrop is about 50 feet above the town, and is frequently seen near the 
tops of the mounds east of the Delaware, between Muscotah and Arrington. 
The use of a transit has been secured by the county high school, and these ledges 
will be carefully worked out in our survey to be carried on next summer. 

The general dip of the rocks of this region is to the northwest. Muscotah is a 
little south of west of Atchison. Supposing the average dip in this direction is 
flve feet to the mile, the Dunkel ledge, being about 264 feet above low-water 
mark at Atchison, is therefore 162 feet above the Oread limestone. These read- 
ings have not been verifled by repeated experiments with the barometer, but are 
approximately correct. They make it probable that the coal of this region is in 
about the same horizon as the Osage county coal. 

I am inclined to believe that the limestone ledges west of Atchison will, when 
carefully worked out, be correlated with the Dunkel ledge, and probably consti- 
tute the bed rock supporting the water-bearing sand in the interior. 

Glacial Drift. 
I have frequently found in the western part of this county and in Nemaha 
county fragments of red sandstone resembling the Dakota Cretaceous. I thin! 
I have seen evidences of a moraine south of Atchison. Numerous boulders hav( 
—8 
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been found over the county. One east of Arrington measures 7^x6 feet, and 
formerly protruded three feet abovie the ground. The Agassiz Science Club is 
keeping a record of the location and dimensions of these boulders, on a map pre- 
pared for that purpose. One of the most interesting studies in this section is the 
glacial drift, which constitutes most of the surface of Atchison county. I have 
found it varying from a few feet in thickness to over 100 feet. During the past 
two years arrangements have been made with well borers to collect, in boxes pre- 
pared for the purpose, specimens of clay passed through, together with the thick- 
ness of the clay beds. This work has not progressed far enough to reach any 
definite conclusions. The clay lies in sharply separated beds, some of which are 
very thick. In 1868, Prof. Louis Agassiz, accompanied by Roscoe Conkling and 
others, visited northeast Kansas. Agassiz recognized in the red, gray, and green 
boulders on our hills a verification of the glacial theory he had worked out in his 
native Switzerland, viz., that these boulders were brought here by the ice sheet 
which about 10,000 years ago covered all the northern part of the northern con- 
tinents. The ice sheet grated over the surface of the country, scraping up huge 
boulders and smaller particles from the limestones, granites, and greenstones of 
Canada and from the red quartzites of Minnesota and Dakota. These boulders 
were dropped by the melting ice on the prairies. 

I have carefully observed this glacial deposit covering northeast Kansas from 
Kansas City to Junction City and Washington county. I have seen it at West 
Point and other places up and down the Hudson river ; in Central Park, New 
York city; in the Sierra Nevada mountains, and along the Pacific coast. In 
fact, the ice sheet sprinkled its boulders and mud on top of the older deposits 
over all the northern continents as far south as the 39th parallel of latitude. 



NOTES ON KANSAS PHYSIOGRAPHY. 

By J. W. Beedb. Bead before the Academy Jannary 2, 1897. 

General Outline. 

Kansas erosion is from plain to plain rather than from ridge to plain. In 
other words, the elements have an elevated plain to break up and reduce to a 
plain of lower elevation, instead of a high ridge to reduce to a base level, as is the 
case in mountainous regions. At present, the parts under consideration are in- 
termediate forms, varying according to the nature of the rocks of which they 
are composed and the climatic conditions to which they have been subjected. 

In various parts of the state good examples of these intermediate forms of 
reduction may be seen, modified by climate and structure. The youngest is in 
the Red Beds, in the more highly developed part, and illustrates an early stage 
of reduction. The original plain is represented roughly by the more elevated 
summits, while the valleys and canons represent the amount of material re- 
moved. A more advanced stage of erosion is represented in the eastern ex- 
tremity of the Dakota formation. Here a slightly different climatic condition 
has obtained, and there is also a difference of rock structure. It has been sub- 
jected to other conditions which are as yet but very little understood. Near the 
Smoky Hill valley, the Permiao shales on which the Dakota rests sink to a lower 
level than to the eastward or westward, which seems to be due to erosion, produc 
ing a marked unconformity. It may indicate a pre-Dakotan drainage channel. 
Section 3 is in the Carboniferous of eastern Kansas. This is the oldest of the 
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four regions, and has been subjected to the most active erosive agencies, yet its 
systems of chert-bearing limestone have withstood the degrading influences to a 
wonderful extent. The Permian shales are practically homogeneous, so far as 
our purposes here are concerned. In this locality erosion has nearly completed 
its more active work. 

The Red Beds. 

A section extending from Medicine Lodge in a southwesterly direction 
across the Salt Fork, Barber county, passes through a highly developed portion 
of the Bed Beds. The elevated summits represent approximately the primal 
plain. 

The climate here is quite arid, and the streams are dry during the greater part 
of the year. Vegetation is sparse, especially at the heads of the arroyos. Far- 
ther down the streams vegetation becomes more abundant, and trees are quite 
common. On the hillsides the grass is so thin that the red earth may be seen for 
miles, even in the summer months. The lack of vegetation at the very heads of 
the streams, where it would retard degradation the most, makes the conditions 
most favorable for rapid erosion, and has probably played no unimportant part 
in determining the present topography of the region. Plate IV in the foreground 
shows the grass only in little bunches far apart, as is the general rule. In the 
upper part of this formation is a stratum of gypsum 25 feet in thickness. Under 
this are several hundred feet of soft arenaceous and argillaceous shales and sand- 
stones which seem to be much more easy to erode than the gypsum. The gyp- 
sum tends to preserve the original plain, while the rapidly-eroding shales form 
large, steep escarpments and the '* Mansard Buttes*' of Professor Hay.'*' These 
are illustrated in plate V. The minor streams have not yet reached their base 
levels and are dry most of the year, corrading their beds only in times of flood, 
and producing the ca&on-like topography peculiar to these conditions. The 
greater streams have about reached their base levels and are beginning to widen 
their valleys. As a consequence, there is very little bottom land or high prairie,, 
the country being simply a system of hills and sharp valleys. 

Notwithstanding the fact that there are many conditions favorable to erosion,, 
yet through the lack of perennial streams and springs and the uneven distribution 
of the rainfall in this locality, which comes within a short time in the spring, deg- 
radation seems to progress less rapidly than in some other parts of the state. The- 
Medicine Lodge river has cut a fairly wide valley through this formation, and is: 
not corrading its channel to a very great extent at present, but is wearing away 
its bluffs. Its bed is covered with ** quicksand," over which flows a small stream 
of water. 

The Salt Fork flows, largely, in a small cailon in its course through Comanche 
and Barber counties. Its bed is covered with sand from the Tertiary formation 
at its head. The smaller streams flow in V- shaped valleys which are often quite 
deep, and at the heads of which are occasionally semicircular excavations with ver- 
tical walls sometimes 40 feet high. These places are sometimes several rods in 
diameter. On the ridges the ground is nearly level, and these depressions can- 
not be seen until approached within a few rods. Gk>od examples of this form of 
an arroyo head may be seen a few miles southwest of Medicine Lodge and on the 
small tributaries to the north of the Salt Fork, in Comanche county. At the 
place where the Medicine Lodge river passes through the eastern limit of the 
gypsum, the gypsum weathers in little outliers between the main bluff and the 
river, forming round hills capped with gypsum. The side next the river is some^^T^ 

* Boll. No. 57, U. S. Gool. Sarv. 
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times 200 feet high and very steep. A series of these may be seen on the south 
side of the Medicine between Sun City and Lake City, Barber county. 

The Dakota Sandstone. 

The nature of the eastern extension of the Dakota formation is well rep- 
resented in Saline county. It illustrates the outlier system of outcrop, which, 
instead of a connected front, is a system of islands separated from the general 
mass, sometimes several miles. The material of which this formation is com- 
posed is soft shales, and friable, with occasionally harder, sandstones. These rest 
upon the argillaceous shales of the Permian. The surface of the latter is quite 
uneven, and is considerably depressed in the vicinity of the valley of the Smoky 
Hill river, as is represented near Lindsborg. This depression seems to continue 
north and south, conforming more or less roughly to the valley of the Smoky Hill 
river m Saline county. The McPherson Equus beds are deposited in a similar 
but larger depression to the southward, which may be in part a prolongation of 
this old channel or depression. Just what this old channel has had to do with 
the present drainage system of this region is bard to tell at present, though it 
seems to have had some influence upon it.* It may indicate a pre-Dakotan 
drainage system in this portion of the state. 

It seems not impossible that this old drainage system may have connected 
with the Bed Beds sea to the southward. If this is the case it would make the 
majority of the Red Beds of post- Permian age.t The topography of the region 
is peculiar to itself. The Smoky Hill buttes stand 400 feet above the Smoky Hill 
river and 300 feet above the surrounding country. This elevation is composed of 
Dakota sandstone and shales, and is practically isolated from the main outcrop. 
Still east of this there are two more islands of less height but far greater areas, 
which are separated several miles from the main outcrop. The majority of the 
large streams flow at right angles to main outcrop, while the lesser ones are mon- 
oclinal. The lesser streams cut rapidly back into the easily eroded material, and 
in time cut entirely through the divides, separating the strata into islands dis- 
connected from the main formation. But in making the great valley of the 
Smoky there seems to have been more than the normal forces at work.* At 
Mentor the valley is nine miles wide. The great susceptibility of the formation 
to erosion has caused the work of degradation to progress more rapidly and fur- 
ther than in the Red Beds. Vegetation is more abundant than in the Red Beds, 
but its influence has not been sufficiently great in comparison to retard reduction 
to any very marked degree. The streams run at their base levels, or nearly so, 
and their valleys are fairly wide, in which vegetation is quite luxuriant. The 
rainfall in this region and the Red Beds have been about the same,{ the chief 
difference being in its distribution. 

The last trace of the original plain is probably indicated by the Smoky Hill 
buttes. Iron, Soldier Cap, and North Pole mounds. The eastern portion of this 
formation is perhaps less developed than the western and shows a great diversity 
in structure and color, and is highly cross-bedded, and ripple markings are 
common. 

* See artiole on '* McPherson Eqnns Beds," ante, 

t Since this was written Dr. S. W. Williston giyes an account of the discovery of some Per- 
mian Tertebrate {Cricotus collettii Cope) from Kansas which seems to correlate the lower Per- 
mian of Kansas with the Red Beds of Texas. Doctor Williston says: " Above the stratum in 
which these bones are found are several hundred feet of limestones and shales, above which 
come the Red Beds of Clark and Comanche counties, which have been variously referred to the 
Permian and Trias. That this basal Permian fauna continued throughout 8U) or 1,000 feet of 
deposits does not seem probable to me, and I believe yet more strongly, what I always have be- 
lieved, that the Red Beds of Kansas are Triassic in age. . . ." Ran. Univ. Quar., YoL YI, 
No. 1, Jan., 1887, Series A. p. 56. 

X See Report Board of Irrigation Surv. and Exp., Kan., for 1895 and 1896, p. 195. -^ 
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The Cabbonifbrous Shales and Limestones. 

Plate IX 'i' is from Abilene to Kansas City, along the Kansas river. It crosses 
the limestone systems exposed in that part of the state, and represenfiB a different 
topography from the two previous ones. The drainage systems are very old. 
The larger streams are anaclinal and the smaller ones are monoclinal. Vegeta- 
tion is abundant on upland and lowland. The streams are perennial and have 
reached their base levels. Even the small ones are filling their beds with mud. 
Valley widening has progressed to a considerable extent. Though this section 
has been exposed to the elements for a longer time than either of the others, yet 
it presents a surface nearly as rough. Its shales erode easily, it is true ; yet the 
massive chert-bearing limestones resist the agencies of degradation to a wonder- 
ful degree. They dip to the west about 10 or 15 feet to the mile. Thus we have 
a system of high limestone-capped steps as we ascend the Kansas river. The 
extreme difficulty with which the arroyos corrade their channels in the heavy 
limestone prevents their being cut into outliers to any considerable extent. As a 
consequence, the line of outcrop has a very irregular lateral lobing. 

The drainage systems here seem to have much the same outline as prior 
to the Kansas ice invasion, as their present valleys are almost coincident with 
those prior to the glacial epoch.! They would seem to be older than those 
of the western portion of the state, as the latter must be younger than the plio- 
cene dejxMits through which they flow, and the erosion of such extensive valleys 
in preglacial times, and in such quantities of limestone as these formations in the 
eastern part of the state contain, must have consumed a considerable time, even 
under fairly extraordinary conditions. The hills of this region are projecting 
ridges which vary from 50 to 150 feet in height. The higher are beautifully ter- 
raced, especially those on the southern tributaries of Mill creek, in Wabaunsee 
county, where the upper part of the Wabaunsee, Cottonwood and part of the 
Neosho formations are present in the same ascent. 

The climate is more moist in this than the preceding regions. The heads of 
the arroyos are more densely covered with vegetation. The agencies of degrada- 
tion have been more active, and at work longer than in either of the other re- 
gions ; yet the effect on the surface outline is not very much greater. This differ- 
ence must be attributed to the combined effect of vegetation and the presence of 
the limestones, the latter of which is by far the greater, as the discussion of the 
next locality will demonstrate. 

The eastern portion of the section ( IX ) has been subjected to the abrading In- 
fluence of the Kansas ice invasion. It will be noticed that there is a slight re- 
duction in the surface when the glaciated region is entered netur WiUard ; yet it 
is little more than would be expected from the natural results of ordinary ero- 
sion. { Indeed, if it were not for the materials left by the glacier, it would be 
hard to discover that there had ever been a glacier south of the Kansas river 
west of Lawrence. 

The Pebmian Shales. 

This, region is in Sumner county, and the section extends from north of 
Arkansas City through Qeuda Springs west to a place about eight miles north- 
west of South Haven. Here the surface rock is composed largely of Permian 
shales which erode quite easily. The long-continued action of erosion has nearly 
completed its more active work. These shales may be taken as nearly homoge- 

♦From Uniy. Gool. Snrv. Kan., Vol. I. 

fThe Talley of the Kansas river is lined in places on both sides with drift and loess, as are 
the Talleys of some of the smaller streams. ^ t 

% The limestone in this section is exaggerated in order to be represented, oy V3OOQ IC 
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Deous so far as our purposes here are concerned. The streams scarcely flow m 
their beds, and the country is monotonously level. The locality receives about 
five inches more rain per year than either of the first two, and five inches less 
than the third, farther to the northeast.* It has not been exposed to the weather 
longer than the third, and has received less rainfall. The abundance of vegeta- 
tion is similar in the last two regions, save the fact that trees are almost wanting 
in Sumner county. Consequently we must attribute the great difference in topog- 
raphy to the presence of limestone in the one and the absence of it in the other. 

Thus there is a varied topography, which difference of structure, together with 
slight difference of climatic conditions, has produced in a comparatively level 
plain. 



NOTICE OF SOME VERTEBRATE REMAINS FROM THE KANSAS 

PERMIAN. 

By S. W. WiLLiSTON, Lawrence, Kan. Bead before the Academy January 2, 1897. 

Some months ago numerous fragments of bones, obtained from an excavation 
of a well in Cowley county, were sent me for examination b;^ Mr. C. N. Qould. 
The horizon whence the bones came was clearly lower Permian, not far from its 
base, as accepted by Professor Prosser, the recognized authority on the Kansas 
Permian stratigraphy. 

Not knowing whether additional material will be obtainable, I give here a 
description of some of these bones, which will be more fully illustrated in the 
future should no better specimens be secured. 

An intercentrum clearly belongs to the genus Cricotua, and is closely allied 
to the typical species described by Cope from the Permian of Illinois.! His de- 
scription applies so well to the specimen in hand that I use his language, 
amended: 

"The caudal intercentrum best preserved is short, discoidal in form, and 
deeper than wide. The articular faces are deeply concave, the posterior more 
strongly so, and the middle is occupied by a foramen, whose diameter is about 
equal to one-half that of the intercentrum on either side. The lateral borders of 
the posterior articular face are less rounded than the anterior opes. The chev- 
rons are slender and directed very obliquely backward, and their bases are firmly 
coossified with the intercentrum. On the superior surface two shallow pits 
occupy considerable space. They are separated by an obtuse ridge, and are bor- 
dered by a raised ridge from the polished layer of the lateral surface. Several 
phalanges of short, wide proportions show much resemblance to those of certain 
dinosaurs." 

Diameter of intercentrum, vertical IB mm. . 

Diameter of intercentrum, transverse . . 17 ** 
Diameter of intercentrum, longitudinal, 11 ** 

Proximal width of phalanges . . 12 12 13 mm. 
Proximal depth of phalanges. . 8 7 6 " 
Length of phalanges 14 15 11 *' 

Another vertebra of smaller size doubtless represents a true centrum (see 
Cope, Trans. Amer. Phil. Soc., XVI, p. 245). It differs very materially in having 
remote sutural surfaces for the attachment of the neural arches, in being some- 

* Bep. Board Irr. Sarv. and Exp. Kan. for 1895-'96, p. 195. /^^ i 

tProc Acad. Nat. 8ci. PhiU., 1875, p. 405. Digitized by VjOOQIC 
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what cordate in shape, and in showing no surfaces for articulation of the chev- 
rons. The ends are concave as in the intercentrum, and the notochordal foramen 
is of the same relative size. The anterior lips of the cup are more beveled than 
the posterior ones. The outer surface is concave longitudinally, with an obtuse 
keel below. The posterior sutural surface for the arch is much larger than the 
anterior. There are no longitudinal ridges on the sides of the centrum, as shown 
in the figures of C crassidiscus Cope (labeled C heteroclitus by Zittel). The 
floor of the neural canal is flat. 

Transverse diameter of centrum 15 mm. 

Vertical diameter of centrum 13 ** 

Length of centrum 7 " 

Width of neural surface 5 " 

Numerous portions of sculptured scutes and plates and a fragment of a jaw 
with one complete tooth I doubt not belong with the vertebras. 

None of the characters are sufficient to distinguish the species from the other 
described ones, especially C heierocliius Cope. 

A single dorsal vertebra, and perhaps some phalanges, belong clearly to the 
genus Clepay drops Cope, also originally described from Illinois, and are closely 
allied to the typical species. In its description I follow Cope's language in the 
paper flrst cited for a dorsal centrum: **It is deeply biconcave, the articular 
cavities being funnel-shaped and continuous, thus perforating the entire length 
of the centrum. . . . The cavities communicate by a very small orifice. In 
an anterior dorsal the anterior cavity is as widely excavated at the border as the 
posterior funnel. Another peculiarity is the absence of the processes of the 
centrum, and a small capitular articulation is seen sessile on the border of the 
cup of two of the dorsals. The dorsal vertebrsB have their sides somewhat con^ 
tracted. In one specimen the inferior face is longitudinally acute. In this 
dorsal the fioor of the neural canal is interrupted by a deep fissure, which has a 
triangular shape, with the apex downward when seen in profile. The diapophy- 
sis does not project far beyond the base of the neural arch." It is sessile, with 
an elongated, cupped articular surface. 

The phalanges are of more slender form than those of Cricotus, The shaft is 
depressed and the distal condyle is not emarginate. 

Length of centrum 15 14 mm. 

Depth behind 12 " 

Width behind U 12 " 

Length of phalange 13 *' 

Depth, prozimally 5 '* 

Width, proximally 8 ** 

As will be seen, the centrum, while nearly the same size as that measured by 
Cope of C, collettii ( second column ), are of somewhat different proportions, but 
not sufficiently so to justify specific separation. 

Associated with these remains are numerous teeth and spines of Pleuracan- 
thus ( Didymodus f ) and plates of a ganoid fish. 

All together, we have here an interesting series of forms, so closely resembling 
the species described by Cope from Danville, Ilh, that I cannot distinguish them 
specifically. It would seem to demonstrate the contemporaneity of the two for* 
mations, and also that of the Texas Permian, whence the species of all these 
genera have been described by Cope. 

Above the stratum in which these bones are found are^everal hundred feet j 
of limestones and shales, above which come the red beds of Clark and Comanch^l^^ 
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counties, which have been variously referred to the Permian and Trias. That 
this basal Permian fauna continued throughout all the time represented by 800 
or 1,000 feet of deposits does not seem probable to me, and I believe yet more 
strongly what I always have believed, that the red beds in Kansas are Triassic 
in age. If they be Triassic, and corresponding to the red outcrops in the foot- 
hills in Colorado, it would seem strange that the intervening deposits between 
them and the Dakota, in the regions separated by only a few hundred miles, and 
agreeing in many lithological characters, should be in one case Cretaceous and in 
the other Jurassic. 



GYPSUM IN KANSAS. 

By G. P. GsiMSLBT, Topeka, Kan. Bead (by title) before the Academy January 2, 18B7. 

HUTOBIOAL iNTBODUenON. 

Gypsum (sulphate of lime), from two Greek words, ge (earth) and ep90 (to 
concoct), is a mineral that has attracted attention from very early times. The 
transimrent variety, known as selenite, was used by the ancients as a substitute 
for glass in windows. The best varieties were suppotod to be in upper Egypt 
and in Syria. It was also in favor for ornamental boxes, and for urns, in which 
lighted lamps were placed, and so threw a soft tight through the apartments. 
The walls of the temple Fortuna Seia were made of compact gypsum, and the 
interior, though without windows, is described as ** sufficiently lighted by rays 
transmitted through the semi-pellucid walls." The writings of Theophrastus 
show that ^he Greeks were familiar with the use of plaster of Paris, made from 
calcining the gypsine stone in making casts. The term " alabaster " is commonly 
noted in the ancient writings, and sometimes refers to compact gyi)sum and 
sometimes to the stalactite carbonate of lime, so that it is often difficult to tell 
from the meager descriptions which is intended. 

The earliest account of the use of gypsum as a fertilizer in the ground form 
known as land plaster is in 1768, when a (Serman clergyman, by name of Mayer, 
used it with success. After this time there were numerous experiments made to 
test its efficiency, and the faith of the workers along this line gave the appear- 
ance of wonderful results. Thus, one writes that ** the invariable results of sev- 
eral experiments incontestably prove that there is a most powerful and subtle 
principle in this tasteless stone, but by what peculiar agency or combination it is 
capable of forcing vegetation in such an instantaneous and astonishing manner is 
a mystery which time reserves for others to unfold." 

Varieties. 

Gypsum in nature occurs in five forms, all of which are found in Kansas : 

1. The earthy form, yellow or gray in color, and composed of loose, dust-like par- 
ticles, rather light in weight, and formed from solution of gypsum in water. 

2. The compact variety, including alabaster and massive gypsum, which is very 
soft and of specific gravity 2.2 or near. 3. Fibrous gypsum or satin-spar, usually 
found in thin layers, in the form of fine needles or prisms. 4. Foliated gypsum, 
sometimes massive, but usually in small concretionary masses. 5. Spar gypsum 
or selenite, found in transparent crystals. 

Where Found. 
Gypsum is found in Thuringia, Saxony, Norway, at Mont Martre, hear Paris, 
in Austria, Bohemia, Italy, Egypt, Arabia, Persia, and many other places in the 
old country. In the United States it is found along an east and west line in cell- 



TWENTY-NINTH ANNUAL MEETING. 128 

tral New York, from Oneida county to Niagara; near Sandusky, Ohio; near 
Grand Rapids and Alabaster point, Michigan ; in Smyth and Washington coun- 
ties, Virginia ; in Alabama and Louisiana ; in Iowa, Kansas, Arkansas, Texas, 
Oklahoma, Indian Territory, Colorado, Montana, Utah, South Dakota, Wyoming, 
Arizona, Idaho, New Mexico, California. The total amount produced in the 
United States in 1894 was 2^,312 short tons. The state of Kansas * produced 
that year 64,889 tons, of which all but 647 tons was calcined, thus standing sec- 
ond to Michigan among the states in quantity mined. The value of this product 
was $301,884, an excess of $112,264 over Michigan, placing this state first among 
the states of the union in value of gypsum products. The value of Kansas gyp- 
sum mined that year was greater than that of all the other states, excepting 
Michigan. There has been an increase in the value of the gypsum products of 
Kansas of $207,649 in six years, which makes a record the state may well be proud 
of, and at the present time a very small percentage of the available supply has 
been taken, so that Kanaas gypsum has a promising future. 

Location and Division of Abba. 

The gypsum deposits of Kansas occur in a belt trending northeast-southwest 
across the state. The belt of exposed rock varies in width from 5 miles in the 
north to 14 miles in the central part and 36 miles near the southern line, with a 
length of 230 miles. 

This area is naturally divided into three districts, which are named from the 
important centers of manufacture: the northern or Blue Bapids area, in Marshall 
county; the central or Gypsum City area, in Dickinson and Saline counties ; the 
southern or Medicine Lodge area, in Barber and Comanche counties. These areas 
appear to be separate ; but careful mapping shows a number of isolated interme- 
diate deposits which serve to connect at least two of the larger areas. Gypsum 
is reported from near Randolph and in the reservoir excavation at Manhattan, 
in Riley county. It is worked for plaster at Longford, in the southern part of Clay 
CO un ty ; and it is found near Manchester, in the northern part of Dickinson county. 
These smaller areas indicate a connection between the northern and central 
areas. 

G^ypsum deposits of economic importance are reported from near Peabody, in 
Marion county, while they appear to be absent through Reno, Sedgwick, and 
Kingman counties, where the extensive salt deposits occur. There is thus a break 
between the central and southern areas which is occupied by salt deposits. 

Geoloot. 
The northern area is located in the Permian beds, consisting of foesiliferous 
limestones and shales. The central area lies in the Permian, though higher than 
the northern, while the salt measures to the south occur near the top of the Per- 
mian. The southern Kansas gypsum is found in a series of red, sandy shales, 
called the red beds, which probably mark the transition from the Permian to 
the Cretaceous. The deposits therefore rise geologically from north to south, 
but they are confined to the Permian formation. The deposits to the south in 
Oklahoma and Texas are placed in the Permian, while those at the north in Iowa 
are referred to the Cretaceous. 

TOPOGBAPHY. 

The northern area shows the remnant of a plateau of 1,250 feet elevation, now 
indented by the Blue rivers and their tributaries, yielding a somewhat rugged 
topography. The central area lies 70 miles southwest of Blue Rapids. The 

• Stati£tio8 from Sixteenth Annual Hep. U. S. Geol. Snnr., 1S96. Digitized by ^OOglC 
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area is drained by the Smoky Hill river, which flows in an extremely irregu- 
lar or winding channel north of east, uniting with the Republican at Junction 
City, 90 miles away, to form the Kansas. It flows in the middle of a broad val- 
ley, 1,100 feet above sea-level and a mile or more in width. Its tributaries in the 
gypsum area are three or four small creeks — Gypsum, Holland, and Turkey — 
which flow almost directly north. The main watershed lies 22 miles to the south 
of the river, and trends nearly east and west, with an elevation of 1,500 to 1,550 
feet. This descends on the south side within eight miles to 1,400 feet at the Cotton- 
wood river. The divides between the north-flowing creeks have a gradual slope 
of about 20 feet to the mile, and their sides are deeply indented by erosion. They 
vary in height above the creek level from 100 to 150 feet. The effect is that of 
a dissected plateau with irregular surface. A number of small towns are situ- 
ated along the railroads in the central part of the area, while the larger cities are 
located on the river. 

The southern area is situated 120 miles southwest of G^srpsum City. The 
northern part is drained by the Medicine Lodge river, which rises in Kiowa 
county and flows southeast to Medicine Lodge, where it abruptly turns south 
and flows into Oklahoma. There it empties into the Qalt Fork of the Arkansas 
river. The southern part is drained by the Nescatunga and its branches. The 
streams have cut deep channels or caflons in the soft strata which reach 200 
feet in depth. The watershed between the two rivers is broad in Comanche 
county, with an elevation of 2,200 feet, but it rapidly narrows to the southeast, 
in Barber county, where its elevation is 2,000 feet, descending to 1,600 feet in the 
valley of the Medicine Lodge river within a distance of seven miles. The water- 
shed trends parallel with this river and turns south near the central part of Bar- 
ber county, still parallel with the river. This region, with its gypsum-capped 
buttes of red clay and shale, possesses a very rugged topography and gives evi- 
dence of great erosion. These features are well shown in photographs of Flower- 
pot mound, and also in photographs of the gypsum hills near the town of 
Medicine Lodge. 

Blub Rapids Area. 

The first gypsum deposits worked in the state of Kansas were in the northern 
or Blue Rapids area. In November, 1869, the county commissioners laid out the 
site for the town of Blue Rapids. They carefully investigated the natural re- 
sources of the region and recognized the value of the water-power of the Blue, 
and also the value of the gypsum deposits which had been known for some time 
to exist on the Big Blue about two miles northwest of the town. On selling 
their various properties they made a reservation along the Blue of 100 rods, in- 
cluding the known outcrop of the beds and extending back from the river for a 
distance of 320 feet. 

About the year 1871, Mr. J. V. Coon, of Elyria, Ohio, came to the new town, 
and, the story goes, he burned some of the gypsum and carried it back to Cleve- 
land, where it was pronounced to be of good quality, and two car-loads were 
ordered at a good price. He and a brother returned to Blue Rapids in 1872 and 
built a frame shed on the east bank of the river, below the town. In an iron 
kettle, which held about five barrels, and which was heated by a stove, they 
commenced the manufacture of plaster of Paris. Prosperity seems to have at- 
tended their work, for in 1875 a stone mill was built by Coon & Son on the west 
bank of the river, and the water power of the river was now used for grinding. 
This mill is now standing — a monument to the commencement of a great Kansas 
industry. The town, for the purpose of encouragement of the new departure, 
granted them the north half of their reservation, described as extending from a 
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point at the middle of the outcrop and thence north. This mill was operated for 
nearly 12 years, when the firm unfortunately failed. The mill property and the 
gypBum grant of 50 rods of outcrop and 20 rods back in the hill, came into the 
hands of Mr. Sweetland, a business man of Blue Rapids. It was leased to several 
parties, and the mill was run till the year 1889, when flood caused considerable 
damage, resulting in the abandoment of the mill. 

Mr. Hayden, of New York, in 1887, bought the remaining portion of the old 
reservation and the adjoining Robinson farm. Fowler Bros, bought the farm 
back of the Sweetland 20-rods limit. 

The earlier mining was done by stripping the cover of dirt and shales, and 
the rock was hauled in wagons to the mills. Later it was brought down the river 
in flat-boats drawn by a small steam tug. 

In 1887 the Fowlers formed the Blue Rapids Plaster Company and built a 
one and one-half story frame mill, of one-kettle capacity, on the west side of the 
river, at the edge of the town. The present entry to the mine is 15 feet above the 
water level, though the gypsum bed-rock is the bed-rock of the river, which is four 
feet deep at this place. The entry runs east about 350 feet, and the gypsum dips 
west toward the river. Five men are employed at the mine, and the rock is 
hauled out and up an incline to the railroad, where a 25- ton car is loaded in two * 
days and hauled to the mill. The gypsum occurs as a gray, mottled rock, with 
sugary texture, breaking with irregular fracture. The top consists of white sele- 
nite needles forming satin-spar, with a thickness ot^to 1% inches. Throughout 
the mine are numerous cutters, in which are found perfect transparent crystals 
of gypsum, usually of small size. 

The Great Western mine is located on the side of a bluff, one mile north of the 
.town and 45 feet above the level of the water in the river. It is 2% miles south- 
east of the Fowler mine. The entry runs east of north about 400 feet. In the 
flrst 200 feet the gypsum is in rounded masses, thick at the middle and running 
out on the sides, with the trend across the entry and parallel with the slope of 
the hill. These appear to be old water-courses. The thickness of the gypsum 
layer is the same as at Fowler Brothers' mine, 8^ feet, and both rest upon a 
limestone floor. The gypsum rock resembles very closely that already described, 
except there is an absence of cutters and crystals. 

On the banks of the Little Blue, two miles west of town, is located the Winter 
mine. The entry runs east, and is in the hill about 900 feet. The rock does not 
differ in appearance from other parts of this area. 

These three places are the only ones in the northern area where the rock is 
used ; but it outcrops at a number of other localities, and is struck in the various 
wells to the north, south and west of Blue Rapids; but it appears to be absent 
in the wells to the east. 

Gypsum City Arba. 

In the northern part of the area, six miles southwest of Solomon City, on 
Gypsum creek, is located the mill of the Crown Plaster Company. The work- 
able stratum of gypsum is five feet, and is covered by 40 feet of shale and gyp- 
sum layers, which are much folded and broken. The entry is 20 feet above the 
water in the creek, and is driven 115 feet east, with two north entries 80 feet in 
length. The upper part of the stratum is similar to the northern gypsum, but 
the lower portion is very compact, and is dotted with elliptical crystals of yellow- 
iah-brown selenite, with the greater length in the direction of the vertical crystal 
axis. The crystals are nearly one inch long and one-half inch wide, and give an 
appearance somewhat of the bird's-eye limestone of the eastern United States, j 

At Hope, 20 miles southeast, is located the only other mine in the rock g^-lC 
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sum in the central area. This is owned by the Kansas Cement Plaster Company, 
and they now obtain the rock from a 14-foot stratum at the bottom of an 80-foot 
shaft. This rock is white, and much of it is traversed by wavy, dark lines, which 
give a gneissoid appearance, and the plaster made from it is sold under the name 
of *' granite cement plaster." The lower i>art is compact, and contains the 
rounded crystals of selenite, as in the mine at the north. Through this region 
there is another stratum, five feet in thickness, and 100 feet higher, but it is not 
worked at the present time. 

Secondary Deposits. 

Most of the plaster mills of the central area use the earthy gypsum deposits, 
which occur at various places in the region. There are five of these known. 
The first of these was discovered in the spring of 1873, near Gypsum City, by Mr. 
John Tinkler, in running a fire-guard around a field. Two years later he cal- 
cined some of the dirt, as it is locally called, in an ordinary 38-gallon kettle and 
used the plaster in the cellar of his hous^, where it still remains in good condi- 
tion. In 1889, he, with others, built a mill at the edge of town, but it is no 
longer used. The deposit covers an area of 12 acres, with an average thickness 
, of eight feet. It consists of a loose, granular dirt, of light ash-gray color when 
dry, and is readily shoveled into cars. It is thus directly calcined with less labor 
and expense than is the case with the solid gypsum rock. 

A number of years after the discovery of this deposit, Mr. Grotlieb Heller dis- 
covered a similar deposit 14 miles east, near Dillon station. Another deposit is 
located 3}^ miles southwest of Dillon, and is five feet thick. In Marion county, 
about six miles south of the last deposit, the Acme Company own a mill and simi- 
lar deposit which is 6 to 10 feet thick. The Agatite Company have another mill 
and deposit at Longford, in Clay county, 35 miles northwest of the Dillon mill. 

All of these deposits lie in low, swampy ground, and strong gypsum springs 
are usually found in them. In most, there is a ledge of rock gypsum at the 
same level or 10 to 20 feet below. The presence of recent shells and bones near 
the bottom of these depesits shows they are recent in age. 

Medicine Lodge Deposits. 
The southern Kansas gypsum, with its continuation in Oklahoma and Texas, 
forms the largest area in the United States. Near Medicine Lodge the rock caps 
the hill as a layer 25 feet thick, protecting the underlying soft red beds, thus 
causing the very rugged topography already described. The red clays and shales 
below the gypsum contain interlacing network of selenite and satin-spar layers 
which have been dissolved out of the solid stratum and carried down by circu- 
lating water. In the western part of the area solution has carved out caves and 
underground channels, leaving, in many places, natural bridges of gypsum. The 
rock is snowy white, and the greater portion hcis a sugary texture, though the 
lower portion is compact. There are two mills making plaster of this rock. Best 
Brothers own a mill at the town of Medicine Lodge and manufacture the product 
known as Keene's cement or Robinson cement. This mill has been in operation 
since 1889. The Standard Cement and Plaster Company have a mill west of Sun 
City and manufacture about 18 tons of plaster per day. This great gypsum area 
is practically undeveloped at the present time. 

Origin and Age. 

I have treated this subject quite at length in a recent paper for the ** Bulletin 

of the Geological Society of America," which will soon be issued from the press. 

The central and northern rock strata were deposited in an arm of the sea, cut off 

from the main ocean in the lower Permian or Neosho epoch. Farther out in the 
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old gulf salt was deposited in large amounts, and forms to-day an important ad- 
dition to the mineral wealth of the state. No salt is now found close to the gyp- 
sum, and if it did exist it has been removed by solution. The irregular upper 
surface of the gyi)sum shows that there has been solution in some places where 
large quantities of gypsum rock have been carried away. 

The swamp deposits of earthy gypsum have probably been formed by deposits 
from springs, aided by wash from the hillsides, and they are recent in age. 

The southern gypsum was deposited in a shallow gulf cut off not far from the 
close of the Permian time. As in the northern gulf, a salt deposit occurs to the 
southwest in the salt-plains district ; but no trace is found near the gypsum. 



THE STUDY OF NATURAL PALIMPSESTS. 

By G. P. Grimslet. Topeka, Kan. Read ( by title) before the Academy Janaary 2, 1S97. 

Paleontology has revealed a long life-history from Cambrian time to the pres- 
ent, and has vainly attempted to read the obscure pages of earlier history of 
Archsean time. Baffled at every turn, the search was abandoned ; but a new 
science has boldly entered the field, and the mysterious pages furnish a history 
for the petrographer, which in interest rivals that of the paleontologist. 

This record is not written in fossil letters, but in mineral characters, which so 
long have been meaningless geoglyphics. In making the so-called prehistoric 
record, nature has been economical in materials and. in space. She has erased 
some portions of the ancient record with the cleansing force of fire, rewriting on 
the same tablets of stone the records of new conditions. 

The discovery that many of the records of ancient historical time were written 
on erased parchments of an earlier day, and that a careful investigation would 
reveal many of the first records, was a historical triumph. The students of 
ancient languages have enriched the world by their painstaking search through 
old literary palimpsests. In the past decade the students of nature have discov- 
ered the existence of natural palimpsests, and they are now endeavoring to 
read th^ imperfectly erased records of the past, and thus add new chapters to 
the history of the earth. To the process of erasure and rewriting these investi- 
gators have given the name metamorphism; and the natural palimpsests are 
called metamorphic rocks. 

The studies of biologists have shown that throughout organic nature there is 
a most delicate adjustment to environment. The researches of petrographers have 
shown that in the inorganic world minerals are so delicately adjusted to surround- 
ing conditions that changes in the latter are recorded by variations in the miner- 
als. The recognition of this fact in recent years is the foundation of the new 
knowledge concerning the Archaean period. 

According to the Wernerian theory of the last century, crystalline rocks were 
deposited as chemical precipitates from a primeval heated ocean before life ex- 
isted. They were produced at their origin as they exist to-day. Near the close 
of the century. Button found granite dikes penetrating other rocks, thus proving 
an igneous origin. He then advanced farther and formed the interminable cycle, 
stating that rocks were decomposed by atmospheric action, the detritus accumu- 
lated at the bottom of the sea, where under the pressure and heat it was rendered 
crystalline, and later elevated to pass through the same series of changes without 
trace of beginning or prospect of end. The theory of the transformation of rocks , 
under heat and pressure originated at this time in this rudimentary form in Sco^lC 
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land. Bone and Necker, nearly a quarter of a century later, transported the the- 
ory from this Plutonic region to Europe, where it reached greater development. 
The Alpine region, on account of the great forces at work and the gradations in 
effects, from the simple to the complex, soon became a classic region for the study 
of rock alterations. In 1826 Beaumont recognized that in this region the phe- 
nomena were not confined to the oldest rocks. He observed that Jurassic fossil 
sediments had been changed to crystalline rocks. The old Alps now became the 
new Alps, and the interest in the region was greatly increased. 

In the process of adjustment of the minerals or rocks to changes in their envi- 
ronment, new elements are often added and old ones, removed. If the changes 
take place at the surface of the earth, under ordinary atmospheric or aqueous 
influences, they are included under the term weathering, and the result is usu- 
ally disintegration. True metamorphism is connected with igneous and dynamic 
agencies ; and while the word was first introduced by Lyell, in 1832, it was not 
clearly defined until 1846, when Durocher described metamorphism as the sum 
total of all modifications in texture or structure to which rocks in nature are sub- 
jected. Daubr^e limited the definition to those modifications whose causes were 
fire and water, and Beaumont added the agency of mineralizers. The word meta- 
morphiam is now cosmopolitan, though given different limitations by different au- 
thorities. 

American geologists from an early day have been prominent in this field of 
study. The pioneers composing the American metamorphic school — Hitchcock, 
Mather, Dana, Logan, Rogers brothers — were active students of those altered 
records, and they made many valuable observations. They all regarded the 
process of metamorphism las confined to the sedimentary rocks, a view which 
long retarded progress in the work. When foliated or parallel structures were 
observed in metamorphic rocks, they were regarded as the old sedimentary lines 
which survived the alteration. A voluminous literature descriptive of this lim- 
ited field of altered sediments soon filled the shelves of science. 

Down to the year 1875 the province of metamorphic action was thus confined 
to the sedimentary rocks. About this time appeared the epoch-making works 
of Heim, in the Alps, and of Lossen, in the Hartz, whereby it was shown that 
igneous rocks could be changed by metamorphic action. 

On account of the interesting and inviting problems connected with this 
study, it has attracted the attention of many of the younger workers ; and the 
result has been a very great advance in our knowledge of these broken and 
crumpled rocks, though the vast field yet remains practically unexplored. 

Metamorphism may refer to any changes in rocks, but it is restricted now to 
include the changes whose conditions lie intermediate between fusion and ordi- 
nary atmospheric action. The limits are not sharply defined, so metamorphism 
grades below into igneous action, and above into atmospheric action or weather- 
ing. Metamorphic rocks may be further metamorphosed, so that all rocks, 
sedimentary, igneous, and metamorphic, are subject to metamorphism. The 
agencies at work in this great process are both physical and chemical ; and they 
are classified according to the preponderating infiuence. If the temperature and 
pressure are low the action is due mainly to water, producing hydro-metamor- 
phiam, resembling very closely weathering. If temperature is high and pressure 
is low, and mineralizers — gases whose presence facilitates fusibility — are present, 
the action is described as aublimation metamorphiam ; or, if water alone be 
present, the action is described as thermo-metamorphiam. Static metamor- 
phism includes those changes where pressure is mainly active and where motion 
is absent. If motion is present, the changes come under the division of dynamic 
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metamorpbism. All of these alterations take place without any material change 
in the bulk composition. Static metamorphism, though not accepted by many 
geologists, has able defenders in such men as Hall, Judd, and Spring. Dynamic 
metamorphism has been firmly established by the classic works of fieim, Lehman, 
and Balzer. 

Metamorphism may be produced by the presence of some metamorphosing 
agent, and it is then termed contact metamorphism. The alteration in sur- 
rounding rocks may extend over a distance from a small fraction of an inch up to 
4,000 feet, as seen in the Pyrenees. The nature of the contact metamorphism de- 
pends on the duration of the action, the depth at which the alteration takes 
place, whether deep enough to prevent the escape of vapors and moisture, or not ; 
and on the nature of the metamorphosing agent, whether it is a granite, diabase, 
or other rock ; and also on the nature of the rock altered, whether crystalline 
schists, carbonaceous rocks, sandstones, or igneous rocks. The nature further 
depends on the structure of the rocks, whether foliated or not, as demonstrated 
in Brittany by Barrois. 

Rosenbusch, after careful examination of analyses, concludes that there is no 
change in the bulk composition of the altered rocks, though Michel Levy insists 
that there is always a very considerable addition of substance. 

The effect of contact metamorphism on crystalline schists is less intense than 
on most of the rock types. The effects, consisting mainly of the formation of 
new minerals, as andalusite, sillimanite, and garnets, have been described in the 
Cortlandt rocks by the late Dr. G. H. Williams. The effect of this form of meta- * 
morphism on carbonaceous shales is to form a graphite, or the diamond, as in the 
South African region. The effects of contact action on clay slates have been de- 
scribed at a number of regions which serve as types: at Barr Andlau, in 
Germany, by Rosenbusch, by Lessen in the Hartz, by Allport and Phillips in 
England, by Barrois in Brittany, by Brdgger in Norway. In these various re- 
gions it has been noted that the intensity of metamorphism at any given point is 
proportional to the nearness of the intruding rock. 

In limestone contacts the conditions are very favorable for the tracing of the 
beginning and development of the metamorphism. The limestone is observed to 
become more and more crystalline as the intrusive rock is approached and the 
carbonates change to silicates. These changes are observed in the well-known 
limestone contact region near Christiania, Norway, and the famous mineral lo- 
cality of the Fassathal, in the Tyrol. Contact action on igneous rocks has been 
observed at but few places. It has been described by Lessen in the Hartz moun- 
tains. 

The pioneer in the study of dynamic metamorphism was Lessen in 1867. In 
1878 Heim published his great work, the result of a long field-study of the Alpine 
rocks, in which he developed the theory that even the most brittle rocks under 
pressure acted as viscous bodies, and were deformed without rupture. Spring 
and Guembel endeavored to prove this theory by actual experiment, but the 
rocks were crushed to a fine powder. 

In 1884 Lehman, as a result of microscopical study of the crystalline schists 
of the Alps, concluded that the rocks were crushed and recemented under great 
pressure, thus producing an effect similar to viscous bodies, a process which 
might be described as rock regelation. These two works marks a new phase in 
the study of metamorphism the world over, through thd recognition of the fact 
that foliation in rocks is wholly independent of original structure. Parallel ar- 
rangement'in rocks is not proof of sedimentation, a view which before this time 

was not recognized. C^r\r\n]i> 
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Heat, water, and pressure are great agents of metamorphism, and they pro- 
duce three kinds of alterations in rocks — mineral, microstructural, and macro- 
structural changes. Under mineral changes, we have among the alkaline silicates 
the alteration termed sericitization, forming an intercalating network of hydro- 
micas. Also 8au88uritization^ embracing the changes whereby plagioclase 
feldspar is converted into alkaline earth silicates. In albitization the feldspar 
is changed into an interlocking albite mosaic. Among the iron-magrnesian sili- 
cates occurs : uralUizatiorif where pyroxene is changed into fibrous hornblende ; 
viridiiatiortj or formation of green epidote chlorite mass, analogous to saussuri- 
tization ; chloritization, and epidotization, analogous to albitization. 

Under microstructural changes are observed the strain phenomena in crystals, 
recognized by polarized light in a wavy extinction of light as the section is ro- 
tated. If the strain has been carried farther, gliding or twin lamellse may be 
observed, as in the metamorphic marbles. Progressing to greater extent, the 
minerals are bent, twisted, and finally broken into an irregular mosaic, composed 
of interlocking mineral grains. Sometimes there is a stretching of the rock along 
certain lines, pulling the grains apart. 

Under macrostructural changes, the most prominent is the formation of sec- 
ondary foliation, or an arrangement of the minerals along parallel lines, which were 
so long taken as evidence of stratification. Though this distinction between foli- 
ation and sedimentary lines was noted early in the century by Voigt, Mohs, and 
Schmidt, it attracted little attention. Later it was observed that the lines were 
parallel over extensive tracts, even when the rocks were crumpled. This was 
explained as the result of crystalline force or the result of electric currents pass- 
ing around the earth. In 1846 it was shown to be due to pressure normal to that 
which developed the foldings. 

Such rocks, which i>08sess this secondary foliation, are called crystalline 
schists. This is purely a structural term and has no connection with age. 
While most of these rocks are pre-Cambrian, there are numerous exceptions. 
The schists are divided into two main groups, those with feldspar and those 
without this mineral; and the former are called gneisses. This usage makes 
gneiss a mineralogical and structural term; mineralogical in that it contains 
feldspar, structural in that it is foliated. If the origin of the gneiss is determin- 
able it has the original rock name added as a prefix. Thus, a secondary foliated 
conglomerate is called a conglomerate gneiss. A foliated granite is a granite 
gneiss. When the word gneiss is used alone it represents a foliated feldspathic 
schist of unknown origin. 

Down to the end of the last century geology was a collection of hypotheses 
and sacred theories of the earth. Its students then began to observe and record 
facts, and later to form theories based on such observed facts. The study of the 
igneous rocks passed through a similai* course of development. The study of the 
metamorphic rocks is now passing through such a course and it has entered the 
descriptive stage. It is now at the point reached by general geology in the time 
of Lyell, and reached by the study of the igneous rocks in the year 1870. 

The study of the crystalline schists, both of Archaean and post-ArchsBan 
time, now becomes the great field for work, and all over the world students are 
trying to trace their origin and formation. 
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IN MEMORIAM. 

ROBERT HAY. 
By A. H. Thompson, Topeka. 

Robert Hay was born May 19, 1835, at Ashton-under-Lynn, in Lancashire, 
England, and died December 14, 1895, at Junction City, Kan. 

He came of Scottish ancestry, and acquired his primary education in private 
schools in his native town, completing it in the Ck)llege of London, where he pur- 
sued a special scientific course under Professor Huxley, and took honors. 

Through reading the Junction City Unions and then as correspondent, he 
left England and came to Kansas in 1871, and settled on a farm in Greary county. 

He taught school for ten years and was engaged in normal-institute work from 
its inception in the state. He first taught at Ogden, Kan., as principal, and as 
principal also at Holton and Chetopa, Kan. 

Although the first years of his manhood were devoted to teaching, he early 
became interested in geology, which he later made his life-work. Even before 
leaving England he familiarized himself with the geology of his own and adjacent 
counties during his long vacation walks. 

After removing to Kansas, he gradually acquired a local knowledge of the 
geology of Kansas, and as a field geologist he traveled for three years over Kan- 
sas. It was said that there was hardly a township in Kansas that he had not 
visited. He was connected with the State Board of Agriculture as its geologist, 
and did much valuable work for the board, which is embodied in his articles 
published in the reports. His work was practical, and tended toward the devel- 
opment of the natural resources of the state, in which he was always interested. 
In 1883 he was employed by the United States Geological Survey in the south- 
western part of Kansas, and afterward for years on special commissions for the 
survey. In 1890 he was made geologist in charge of the artesian investigation of 
the great plains region conducted by the Department of Agriculture. A large and 
valuable report resulted from these labors. During the last year of his life he- 
was employed to write a special report on the underground waters of western 
Kansas for the United States Greological Survey. 

He enjoyed a wide reputation for accomplishments and ability ; and the 
honesty and modesty of the man gave his opinions great weight. They were 
highly valued by government officials as well as by other scientific men who 
knew his real worth. He was one of the foremost of that noble band of patriot 
naturalists who have done so much for the investigation and description of the 
scientific resources of Kansas. He followed close in the footsteps of the first and 
greatest of that band. Professor Mudge ; and he resembled that noble pioneer in 
many ways. The quantity and quality of his geological observations are ample 
evidence of the industry and perseverance of Professor Hay, often through diffi- 
culty and discouragement, with inadequate compensation, which all testify to 
his love and devotion to his special work. 

His literary work was very extensive. He early showed his literary tenden- 
cies by writing a volume of sketches of his native region in Lancashire before 
leaving England. He was a voluminous contributor to Kansas newspapers, no^Tp 
on geology only, but on Kansas history and other matters as well. It was while 
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teaching in the higher grades of schools that he became interested in the geology 
of Kansas ; and among his earlier writings on his favorite science was a pamphlet 
issued while conducting a teachers' institute in Norton county, embodying his 
observations on what he called the ** Sunset Bocks." His contributions to the 
newspapers and magazines on geology and to the State Board of Agriculture and 
Academy of Science were very numerous. He conducted investigations for the 
Academy which are of permanent worth as geological work, the results of which 
are published in the Transactions. 

For many years of his life he had a helpful companion in his wife, a lady of 
unusual literary and artistic merit, who was deeply interested in and associated 
with her husband's labors. She died about five years ago. Most of his papers 
were illustrated by her hands. 

A list of his articles is appended to this sketch, prepared by Miss Jean Hay, 
the daughter of Professor Hay. 

The personal character of the man made him esteemed by all who knew him. 
As has been said, '*He was a scientist, a man of high literary culture, a close 
student, a gentleman in all that the name implies, and a citizen of more real 
worth than many have appreciated." It is the character that is the real 
foundation of life, and that upon which we most love to dwell in thinking 
and speaking of our departed friends. In a peculiar manner the character 
of Bobert Hay was such that his good and noble qualities could not be over- 
estimated or exaggerated, which can be said of few men. What we remember 
most about him is his goodness and gentleness ; for, as he walked he scattered 
the fragrance of a kindly heart that lingers with us still. He was the personifi- 
cation of gentleness, and bound all hearts to him by the quiet demeanor that 
betokened the love he felt for all mankind. 

It could be said of him, as Carlyle said of Scott : *' There is no life of a man, 
faithfully recorded, but it is a heroic poem, rhymed or unrhymed ; " for truly the 
life of Bobert Hay was an unrhymed, heroic poem. Simple and self-sacrificing ; 
undergoing privations ; with insufficient compensation and little hope of reward 
— such was his life, that he might pursue and contribute to his favorite science. 
He was one of the heroes of the commonplace — the martyrs of our daily life — 
who suffer, and strive, and fall and make no sign. His was that steadfastness to 
an ideal which makes heroes in an every-day life. He worked with painstaking 
zeal and patient abiding, through failure and disappointment, with slow and 
painful effort ; and failed but to begin again. That is the spirit of true heroism ; 
for he steadily upheld his ideal with the courage and faith that fought and over- 
came ; that endured and suffered to the end. 

He was what we call a wise man — for he had in full share that wisdom 
which holds that the knowledge of the truth is valuable above all else for its in- 
fluence upon character. For wisdom is better than learning. The wisest man 
is not he who falls into the fewest errors, but he who has made the best use of 
what knowledge he had, be it much or little, for the growth of character and the 
good of mankind. In this sense Bobert Hay was essentially a wise man in the 
wisdom that makes for what is best in the world. 

One phase of his life with which not many were acquainWl, was his exquisite 
literary tastes and accomplishments. His reading and acquaintance with the 
best authors were wide and varied. His speaking and writing on literary sub- 
jects were marvels of beauty and quaintness of expression. He was especially 
conversant with the Victorian poets, and could talk by the hour most delightfully 
and learnedly of the literature of this period. His memory was wonderful, and he 
could recite at length from the masterpieces in a most charming manner. He could 
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give the native touch to the dialect poems of TenDyson in a manner that was in- 
imitable. One of his most charming letters, amounting to an essay of real literary 
merit, received a short time before his death, was upon the Arthurian legends. 
One of his last, if not the very last, literary efforts, was a lecture for the Keats 
Centenary, October 29, 1895, which was full of information about the poet and 
his times. It was charmingly written ; but was never delivered in public, I be- 
lieve, as his illness began before the occasion arrived. In his untimely death we 
are reminded of those beautiful lines in Shelley's '*Adonais " : 

'* Peace, peace, he is not dead ; 
He doth not sleep ; 
He hath awakened from the dream of life." 

BIBLIOGRAPHY OF PAPERS BY ROBERT HAY. 

Artesian wells in relation to irrigation in western Kansas. Quar. Rep. Kan. St. 
Bd. Agr., Sept. 1880, 11 pp. 

The igneous rocks of Kansas. Trans. Kan. Acad. Sci., Vol. VIII, 1882, pp. 14-18. 

Preliminary report on the geology of Norton county, Kansas. Trans. Kansas 
Acad. Sci., Vol. IX, 1884, pp. 17-24 ; pll. 1 and 2. 

Notes on the fossil jaw of bison from the Pliocene of Norton county. Ibid., p. 98. 

In the Dakota. Ibid., pp. 109-113. , 

Natural gas in eastern Kansas, with appendix on oil. Fifth Bien. Rep. Kan. 
St. Bd. Agr., 1886, pp. 198-208 ; plate showing section of strata through Fort 
Scott, showing Fort Scott gas sand. 

A geological section in Wilson county, Kansas. Trans. Kan. Acad. Sci., Vol. X, 
1886, pp. 6-8 ; pll. 1 and 2. 

Report on geology. Ibid., pp. 21, 22. 

Historical sketch of geological work in the state of Kansas, Robert Hay and A. H. 
Thompson. Ibid., pp. 45-52. 

Natural gas in eastern Kansas. Ibid., pp. 57-62; pi. 4. Abstract of paper read 
before the Kansas Academy at its annual meeting at Emporia, printed in full 
in Fifth Biennial Report of State Board of Agriculture, and slightly remod- 
eled for this publication. 

Note on a remarkable fossil. Ibid., pp. 128, 129; pi. 6. 

Northwest Kansas: Its topography, geology, climate, and resources. Sixth Bien. 
Rep. Kan. St. Bd. Agr., 1888, Part II, pp. 92-116; two plates of sections and 
two views. 

Salt: Its discovery and manufacture in Kansas, with suggestions for its use in 
agriculture. Ibid., pp. 192-204. 

Horizon of the Dakota lignite. Trans. Kan. Acad. Sci., Vol. XI, 1888, pp. 5-8. 
Abstract in Amer. Geol., V, 1889, pp. 249, 250. 

The geology of Kansas (abstract of lecture). Trans. Kan. Acad. Sci., pp. 35-37. 

The Triassic rocks of Kansas (abstract). Ibid., pp. 38, 39. Abstract in Amer. 
Geol., Vol. V, 1889, p. 250. 

Recent discoveries of rock salt in Kansas (abstract). Proc. Am. Assoc. Adv. 
Sci., XXXVII, 1889, pp. 184, 185. 

A geological reconnoissance in southwestern Kansas. Bull. No. 57, U. S. Geol. 
Survey, Washington, 1890, 49 pp. ; colored geological map of southwest Kan- 
sas, and plate of sections. Abstract in Amer. Geol., Vol. VI, 1890, pp. 389, 390. 

Geology of Kansas salt. Seventh Bien. Rep. Kan. St. Bd. Agr., 1890, Part II, 
pp. 83-96 ; 2 plates of geological sections. 

Irrigation in western Kansas ; its water-supply and possibilities. Ibid., pp. 129- 
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Artesian wells in Kansas and the causes of their flow. Amer. Greol., Vol. V» 
1890, pp. 29G-301. Sci. Am. Supp., vol. XXIX, No. 755, 1890, pp. 12066, 
12067. Abstract in Trans. Kan. Acad. Sci., Vol. XII, 1890, pp. 24, 25. 

Remarks on certain peculiarities in the distribution of lignite in the Dakota 
formation in Kansas. Bull. Geo). Soc. Am., Vol. I, 1890, p. 26, in discussion 
of paper by G. K. Gilbert : " The Strength of the Earth's Crust." 

Notes on Kansas salt mines. Am. Geologist, Vol. V, 1890, pp. 65-67, pi. 2. 

Notes on some Kansas salt marshes. Trans. Kan. Acad. Sci., Vol. XII, 1890, 
pp. 97-100. 

Joseph Savage — a memoir. Topeka Daily Capital, Jan. 17, 1892. 

Greology and mineral resources of Kansas. Eighth Bien. Rep. Kansas State 
Board Agr., 1892, pp. 9&-162 ; 11 plates, figures, and maps. Describes the to- 
pographic features and lithologic character and the relations of the carbonif- 
erous, cretaceous, tertiary, and post- tertiary formations in the state, including 
an accouot of the lead and zinc, coal, salt, and other mineral deposits. 10,000 
copies printed separately also, and distributed as a World's Fair edition. 

Mineral resources of Kansas, 23 pp., 1893. Printed and distributed as a World's 
Fair edition. 

The great plains — presidential address before the Kansas Academy of Sci- 
ence.^ Trans. Kan. Acad. Sci., Vol. Xlil, 1892, pp. 3-6. 

Notes on some new species of fossil cephalopods. Trans. Kan. Acad. Sci., 
ibid., pp. 37-47. Description of species occurring in the carboniferous and 
permo-carboniferous of Kansas, with figures. 

In memoriam — Joseph Savage. Ibid., pp. 65-68. 

Additional note on the Brenham meteorite. Ibid., p. 75, with fig. 

Note on the occurrence of granite in a deep boring in eastern Kansas. Ibid., pp. 
75, 76. 

Some characteristics of the glaciated area of northeastern Kansas. Ibid., pp. 
lOi-106. Describes the glacial deposits and phenomena of this region. 

Sandstone dikes in northwestern Nebraska. Bull. C^eol. Soc. Am., Vol. Ill, 1891, 
pp. 50-55, figs. 1-5. Briefly describes the geologic formations of the region 
and states the width and direction of the two dikes. 

A contribution to the geology of the great plains. Ibid., pp. 519-521. Abstract 
in American Geologist, Vol. XI, pp. 56, 57. The surface of the plains area 
consists of calcareous and arenaceous clays of tertiary age which may grade 
into post-pliocene to the east. 

Final geological reports of the artesian underflow investigation between ninety- 
seventh meridian of longitude and foot-hills of the Rocky mountains. Report 
of the Secretary of Agriculture, pt. 3, 1893, 209 pp., 36 pll., and 6 maps. 

On the eastern extension of the cretaceous rocks in Kansas and the formation of 
certain sand-hills. Trans. Kan. Acad. Sci., Vol. XIV, 1894 (published in 
1896), pp. 227-229. 

The river counties of Kansas : Some notes on their geology and mineral resources. 
Ibid., pp. 230-260. 

Water resources of a portion of the great plains. Sixteenth An. Rep. U. S. Geol. 
Surv., 1895, part II, pp. 535-588 ; map and sections. Describes the hydro- 
graphic, geologic, and topographic features and water-bearing formations of a 
portion of western Kansas and Nebraska and eastern Colorado. 

The geology of the Fort Riley military reservation and vicinity, Kansas. U. S. 
Bull. Geol. Sur7. No. 137, 1896, 36 pp ; map, sections and plates. 

Redemption of the plains. Harper^s Weekly, March 28, 1896, copied into and 
printed in the Topeka State Journal, April 10, 1896. C^OOoIp 
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JAMES H. CARRUTH, 
By B. H. S. Bailbt and B. B. Smith. 

James H. Carruth was born in Phillipston, Mass., February 10, 1807. He 
died at Van Buren, Ark., September 14, 1896, after an illness of only four days. 
He was always in fair health, and till near the end of his long life was lively and 
cheerful as when 20 years younger. 

Professor Carruth was of Scotch-Irish descent. His ancestors settled in Mas- 
sachusetts about 1740. He studied at Amherst, Mass., near his home, and 
afterward went to Yale, where he took a classical course and graduated in 1832. 
At the time of his death he was one of the few of his class still living. 

He studied theology at Auburn Theological Seminary, and was given a license 
to preach in the Presbyterian church. He taught and preached for some little 
time in various towns in New York, especially Watertown and Cherry Valley. 

He was married to Jane Grant, the mother of all his children, in 1841. In 
1856 he came to Kansas and helped to make Kansas a free state. He was here 
through the troublous times of this state's history. At first he lived on a claim 
near Osawatomie, but after a few years was elected to the professorship of natu - 
ral sciences at Baker University, Baldwin. Here he served three years; then 
moved to Lawrence, where he lived for 25]year8. In the meantime he was lecturer 
on botany at Washburn College for a year or so. In 1875 his wife died. While 
in Lawrence he preached at Clinton and other places occasionally as a supply. 

A few years before his death he left Lawrence and went west, and afterward 
south. 

At an early age he developed a taste for botany, and in 1868 was elected to the 
position of state botanist, which position he held until he left the state in 1892. 
For many years he was the highest authority in the state on this subject. 

He was a constant collector of plants. He made many trips over the state, en-- 
tirely at his own expense, collecting plants either for his own herbarium or to fill 
orders from colleges east. He collected up to the last year of his life, largely in 
New Mexico, Indian Territory, and Arkansas. In 1872 he published a catalogue 
of the plants of Kansas, in Vol. I of the Transactions of the Kansas Academy, 
with supplementary lists in succeeding volumes. In 1876 he published a '* Cen- 
tennial Catalogue of the Plants of Kansas," Embracing 1,082 species ; to which 
additions were made from year to year until 1884, increasing the number of Kan- 
sas plants to 1,515 species. These additions were published in this Academy's 
Transactions. 

He was one of the organizers of the Kansas Academy of Science in 1868 ; at- 
tended its first meeting, that year, and was a constant worker in the Academy up 
to 1890. He was a vice-president of the Academy from 1875 to 1881. 

In 1893, at the annual meeting held at Emporia, he was elected to a life mem- 
bership in the Academy in token of his botanical labors for the state of Kansas. 

He did considerable work on phonetics also, and was the originator of a 
number of very interesting theories on this subject. He published a history of 
Sequoyah, or George Guess, and gave a synopsis of Sequoyah's efforts in con- 
structing an alphabet for the Cherokee nation. 

Professor Carruth, though a man of great learning, was exceedingly modest, 
and this self-depreciatory nature, while helping to win for him many warm 
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friends, to some ezteDt prevented his obtaining position worthy of his attain- 
ments. His former pupils love and revere his memory. 

He was married a second time, in 1883, to Mrs. Mary E. Pedrick, who sur- 
vives him. She resides at Van Buren, Ark. 

He left four sons and one daughter. The funeral services were conducted by 
Bevs. A. M. Richardson and W. G. Banker, and the remains were buried in 
Oak Hill cemetery, Lawrence. 

Following is appended a list of his writings, as far as obtainable at this time: 
Catalogue of the plants seen in Kansas. Trans. Kan. Acad. Sci., Vol. I, 1872 

(Kansas Agr. Rep., 1872, pp. 346-374) ; reprint, 1896, pp. 8-20. 
Report on the botany of Kansas for the year 1873. L. c, Vol. II, 1873; reprint, 

1896, pp. 74-79. 
Roport on botany, 1874. L. c. Vol. Ill, 1874 ; reprint, 1896, pp. 122-127. 
Centennial catalogue of the plants of Kansas. L. c. Vol. V, 1876, pp. 40-59. 
Botanical addenda. L. c, VI, 1878, pp. 40-42. 
Report of the meeting of the Kansas Academy of Science. The Kansas Monthly, 

1879, p. 185. 
Botany of Kansas. Second Bien. Rep. Kan. St. Bd. Agr., 1880, pp. 445-461. 
Indians. The Kansas Monthly, 1880, pp. 12, 13. 
The Indians — their present condition. L. c, pp. 26-28. 
Scraps of Indian history. L. c, pp. 57, 92-94, 232, 233. 
The Cherokees — a glimpse at their present condition. L. c, pp. 174, 175. 
Thoughts on philosophy. L. c, 1881, p. 141. 
Thoughts on^development. L. c, pp. 154, 155. 
Botanical addenda for 1879 and 1880. Trans. Kan. Acad. Sci., VII, 1880, pp. 

123-131. 
Additions to the catalogue of Kansas plants. Third Bien. Rep. St. Bd. Agr,, 

1882, pp. 603, 604. 
Botanical addenda for 1881 and 1882. Trans. Kan. Acad. Sci., VIII, 1882, pp. 

32,33. 
Botanical addenda for the years 1883 and 1884. L. c, IX, 1884, pp. 142-144. 
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REPORT OP LIBRARIAN. 

Submitted January 2, 1897. 

I have the honor of presentiDg the following report : The number of books 
and pamphlets received during the past two years was 1,095, a slight falling off 
from the previous two years in number ; but, taken all together, a slight increase 
in value, partly from the reception of exchanges from scientific institutions which 
exchange ordinarily their publications only with the most prominent scientific 
societies and principal libraries. Among these societies may be named the Bel- 
gian Society of GJeology and Paleontology, the Finnish Scientific Society, Society 
for the Fauna and Flora of Finland, the Mathematical Society of Kazan, and the 
Imperial Academy of Sciences of St. Petersburg. The publications of all these 
societies are voluminous, beautiful in typography, profuse and accurate in illus- 
tration, and compare favorably with the best American publications. 

The number of bound books was 213, which is nearly the same as received 
during the previous two years. 

The number of letters written during the past two years was 1,674, of which 
about three-fifths were written during the past year. This does not include 
mimeograph circular letters, of which there have been hundreds prepared and 
sent out. The first three volumes of the Academy Transactions have been re- 
printed at the expense of the Academy. Five hundred copies were printed. 
Fourteen copies have been sold to members at 50 cents each. Nearly 100 copies 
have been sent to exchanges which were entitled to them, leaving nearly 400 
copies on hand. Members who have paid their dues to the Academy think they 
are entitled to copies of these three volumes without further payment. Your li- 
brarian has refused such requests. The disposal of the remaining copies is re- 
spectfully referred to the Academy. I await instructions. I have the pleasure 
to state that the binding of 500 volumes of unbound exchanges has been ordered 
by the State Executive Council. Two hundred of them are already bound, and 
300 more are in the state printer's hands. I submit herewith a list. The use of 
the library by members of the Academy outside the city has been greatly in- 
creased during the past year. Nearly 150 volumes have been taken out. 

The appropriation made for the Academy by the state legislature has 
greatly increased the working ability of your librarian. Attention can be given 
more promptly to correspondence. 

A list of accessions to the library during the past two years is also submitted. 

B. B. Smyth, Librarian, 
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ACCESSIONS TO THE LIBRARY 

FBOH JANUARY 1. 1895, TO DECEMBER 31. 1896. 
BY B. B. 8MTTH, LIBRARIAN. 

DimeQsions of books when given are in centimetres, breadth and length; 
when not given are usually octavo, or about 14-15 z 20-23 centimetres. 



AMBBICA (UNITBD STATES). 
ALABAMA. 
VviYKBam.— Oeoloffical Survey of Alabama^ Eugene A, Smith, Ph. D., State Oeologist: 
IroQ Making in Alabama, by William Battle Phillips, 164 pp. 

CALIFORNIA. 
Berkblet.— University of California: Annual Report Secretary Board of Regents for the year 
ending June 30, 1895, 285 pp. 

Bolletin of the Department of Geology, Andrew C. Lawson, Editor. Vol. I. On Lawson- 
ite, a new rock-forming mineral, pp. 301-312 ; pi. xvn, 1 fig. Critical periods in the history 
of the earth, by Joseph LeConte, pp. 313-336 ; 1 fig. On Malignite, a basic platonic ortbo> 
dase rock in the Coutchiching schists of Poohbah lake, by Andrew C. Lawson, pp. 337-362; 
pi. xvni; 2 figs. Sigmogomphins LeContei, a castoroid rodent from the Pliocene, by John 
C. Merriam, pp. 363-370 ; 2 figs. The Qreat Valley of California : A Criticism of the theory 
of Isostasy, by F. Leslie Ransome, pp. 371-428. 

VoL II. The Geology of Point Sal, by Harold W. Fairbanks, pp. 1-92 ; pU. i, ii ; figs. 1-7. 
On Some Pliocene Ostracoda, by Frederick Chapman, pp. 93-100; pi. ui. Note on two Ter- 
tiary faunas from the rocks of Vancouver Island, by J. C. Merriam, pp. 101-108. 

Register of the University of California for 1896-6. 269 pp. 

Los Anoblbs.— X A, Munk, AutJwr: The Climate of Soul^em California. Reprint from Cali- 
fornia Medical Journal. Dec., 1896. 8 pp. ; 4 illustrations. 

Palo Alto.— i>tond Stanford Junior University: Contributions to Hopkins Seaside Labora- 
tory. New Mallophaga, by Vernon L. Kellogg, pp. 31-168; pll. 2-15; figs. 1-4. 
Ashley, Oeorye Hall, Author: The Neocene stratigraphy of the Santa Cruz Mountains, by 
George Hall Ashley. Leland Stanford University publications, pp. 273-367 ; pll. xxii-xxv. 
Kellogg, Vernon L., Author: New Mallophaga, I, by Vernon L. Kellogg, Proc. Calif. Acad. 
Sci., VI, pp. 31-168; pll. xn-xv; 4 figs. 

The California Phryganidian, by Vernon L. Kellogg and J. Jack, Proc. Calif. Acad. Sci., 
VI, pp. 662-570; pi. LVI. 
New Mallophaga, II, by Vernon L. Kellogg, Proc. Calif. Acad. Sci., VI, pp. 431-548. 

SACEAMBNTO.—Ca W/ornia State. Mining Bureau, J. J. Crawford, State Mineralogist: No. 6. 
California Gold Mill Practices, by Edward B. Preston, pp. 1-85; 50 figs. 

No. 7. Chart, 60 z 90 cm., showing by counties the mineral products of California for 1894, 
by Charles G. Yale. 

No. 8. Chart, 60x90 cm., showing by counties the mineral products of California for 
1895, by Charles G. Yale. 

No. 9. On mine drainage, pumps, etc., by Hans C. Behr, 210 pp. ; 206 figs. 

No. 10. A Bibliography relating to the geology, palaeontology, and mineral resources of 
California, by Anthony W. Vogdes, 121 pp. 

San Francisco.— Co H/orn to Academy of Sciences: Proceedings, Second Series, Vol. V, 1896, 
1048 pp., 104 pll. On various stages of development of Spermatobium, by Gustav Eisen, 
pp. 1-33 ; 1 pi. Marine shells of Lower California collected in 1891-*92, pp. 34-48. Bibliog- 
raphy of Paleozoic Crustacea, by Anthony W. Vogdes, pp. 53-76. Herpetology of Lower 
California, by John Van Denburgb, pp. 77-162 ; pll. rv-xnr. California Water Birds, by L. 
M. Loomis, pp. 177-224. Coleoptera of Baja California, by George H. Horn, pp. 225-259; 
pi. XX. Hymenoptera from Lower California, by Wm. J. Fox, pp. 260-272 ; pi. xxi. Neo- 
cene Stratigraphy of the Santa Cruz Mountains, by George Hall Ashley, pp. 273-367 ; pi. 
XXII-XXV. Fishes of Sinaloa, by David Starr Jordan, and others, pp. 377-514 ; pll. xxvi-i^v. 
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Contribatioiu to Western Botany, No. VII, by Marcos A. Jones, pp. 611-782. Explorations 
In Cape Region of Baja California in 1884, by Gostav Eisen, pp. 783-775 ; pll. lxxii-lxxt. 
The Fishes of Paget Sonnd, by David Starr Jordan and Edwin Chapman Starks, pp. 785- 
856; plL Lxxvi-civ. Mexican Formioidae, by Theo. Pergande, pp. 858-806. Biological 
Studies on figs, caprlflgs, and caprifloation, by Gustav Eisen, pp. 897-1003. 

COLORADO. 

COLOBADO Sprtsqb,— Colorado College: The Permian System in Kansas, by F. W. Cragin, Col- 
orado College Studies, VoL VI, pp. 1-48. The Platte series, or Upper Cretaceous of the 
Plains, by F. W. Cragin, pp. 49-52. Preliminary notice of three late Neocene terranes in 
Kansas, by F. W. Cragin, pp. 52-54. 

A new Cretaceous genus of Clypeasteride, by F. W. Cragin, American Geologist, Vol. 
XV, pp. 90-91. 

Dbmvkb.— Cotorado Soientifto Society: The sampling and measurement of the ore bodies in 
mine examinations, by Edmund B. Kirby, 25 pp. ; 1 pL 

Vein Structure in the Enterprise mine, by T. A. Richard, 8 pp. ; 7 colored plates. 

The Recent history and present status of chemistry, by Chas. S. Palmer, 15 pp. 

The Costilla Meteorite, by R. C. Hills, 2 pp. ; 1 pL 

The Determination of bismuth in refined lead and in lead Bullion, by L. G. Eakins. 9 pp. 

Notes on the precipitation of the precious metals from cyanide solution by means of 
zinc; the non-existence of cyanide of zinc, in alkaline solutions, by Nicholas Anderson, 
4 pp. 

Occurrence of Tellurium in oxidized form, associated with gold, by Richard Pearoe, 
4 pp. 

Volcanic rooks of Alum Hill, Boulder county, Colo., by C. Irring Andrews, 8 pp. 

Notes on the occurrence of uraninite in Colorado, by Rictiard Pearce, 3 pp. ; 1 fig. 

Dike on the Columbia Tein in Ward district, Boulder county, Colo., by Cbas. Skeele 
Palmer, 6 pp. ; 1 fig. 

Concretions of chalcedony and opal in obsidian and rhyolite in Colorado and peculiar 
geological formations at the headwaters of the Rio Grande, Colo., by Horace B. Patton, 
8 pp. ; 9 balf-tone cuts. 

Nickel and nickel deposits near Riddle's, Oregon, by W. T. Austin, 27 pp. ; 1 pi. ; 9 figs. 

The technical determination of iron, by L. J. W. Jones, 14 pp. 

On Pearcite, sulpharsenite of silver, and on the crystallization of polybasite, by S. L. 
Penfleld, 15 pp. ; 4 figs. 

The San Miguel formation, igneous rocks of the Telluride district, Colorado, by Whit- 
man Cross, 18 pp. 

Notes on the occurrence of a rich silver and gold mineral containing tellurium, in the 
Gri£Qth lode, near Georgetown, Clear Creek county, Colorado, by Richard Pearce, 4 pp. 

An Automatic water-recording gauge, by Ernest Le Nctc Foster, 8 pp. ; 1 pi. 

CONNECTICUT. 

MxBtOBH.— Meriden Scientific Aa9ociation : Transactions of the Meriden Scientific Association, 
VoL V, 1898. Address by the president, J. T. Pettee, '* Events of the Year," 52 pp. 

DISTRICT OF COLUMBIA. 

YfAsmnQTOH.— Biological Society 0/ Wouhinoton: Proceedings, Vol. X, 1896, 193 pp.; 10 pll.; 
28 figs. Review of weasels of eastern North America, by Outram Bangs, pp. 1-23; 3 pll. 
Fourth list of additions to the flora of Washington, D. C, by Theo. Holm, pp. 29-43. Re- 
vision of the lemmings of the genus Synaptomys with description of a new species, by 
Dr. C. Hart Merriam, pp. 55-64 ; 5 figs. Preliminary synopsis of the American bears, by C. 
Hart Merriam, pp. 65-83 ; 8 pU. ; 12 figs. Purple-flowered stemless violets of the Atlantic 
coast, by Chas. Louis Pollard, pp. 85-92. The Central American Thyroptera, Gerritt S. 
Miller, jr., pp. 109-112 ; 1 pi. ; 4 figs. A new fir from Arizona, Abies arlzonica, by C. Hart 
Merriam, pp. 115-118; 2 figs. Some new mammals from the Indian territory and Missouri, 
by Outram Bangs, pp. 135-138. Skunks of genus Mephitis of eastern North America, by 
Outram Bangs, pp. 139-14S. A review of the squirrels of eastern North America, by Outram 
Bangs, pp. 145-166; 3 pll. ; 4 figs. 
Fewken, J. Walter, Author: The god *'D" in Ihe Codex Cortesianus, pp. 205-222; 1 pi. 

The Oraibi flute altar, pp. 1-18; 2 pll. 

The Palulukonti from Journal of American Folk-Lore, pp. 1-14 ; 2 pll. A Central Amer- 
ican ceremony which suggests the snake dance of Tusayan villages, from Am. Anthropol- j 
ogist, July, 1893, pp. 285-306; 4 pU. Digitized by V^OOQlC 
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Oreenet Edward Lee* Catholic University, Author: Pittonia, a aeries of botanical paper» 
by Edward Lee Greene. YoL II, Teratologioal notes, pp. 261-262, 29»-aOO. Dr. Kuntce and 
his reviewers, pp. 263-281. The Berlin Protest, pp. 283-287. Stodles in Gompositip, II, pp. 
287-290. Misdellaneons notes, by Marshall A. Howe, pp. 291-299. Diagnoses of two new 
genera, pp. 301-305. 

Vol. III. Nomenclature of the faller*s teasel, 9 pp. Proposed new genus of Cmcifere^ 
pp. 10-12. New genus of Polemoniaoes, pp. 18-28. Some Mexican Eupatoriaceep, pp. 
81-32. Critical notes on certain violets, pp. 83-42. Studies on the Composite, III, ppw 
43-63. Economic botany of S. E. Alaska, by W. J. Qorman, pp. 61-83. New or noteworthy 
species, XYI, pp. 86-90. 

Ctias, W, Smileut Pablinher: The American Monthly Microscopical Journal, containing^ 
contributions to biology. Vol. XVI, 1895, 407 pp. ; 80 illustrations. Microscopical life 
in the Phipps conservatory tanks, Allegheny, by James F. Logan, pp. 1-9; 1 fig. The 
" oyster epidemic ** of typhoid at Wesleyan, by Prof. H. W. Conn, pp. 9-20. The Rhis- 
ocarps, by Arthur M. Edwards, pp. 24-27 ; 2 figs. Improved method of collecting aquatic 
microorganisms, by R. H. Ward, pp. 83-11. Diatoms of the Connecticut shore, by Wm. A. 
Terry, pp. 41-47, 269-276. Mold and other growths found in the seed cavity of apples, by 
L. M. Mooers, pp. 49-54. An artificial Key to Lichens, by L. A. Willson, pp. 65-80. Classifi- 
cation of the Radiolaria : Key to the species of Barbados, Fred'k B. Carter, pp. 81-95, 206- 
213. Antheridia of a Moss, by R. H. Ward, pp. 97-100 ; 1 portrait ; 1 fig. The enteron of the 
Cajruga lake lamprey, Agnes M. Claypole, pp. 101-106. Pietuberculosis, by Ephraim Cut- 
ter, pp. 129-140. Diatom growths in surface waters, by George C. Whipple, pp. 140-145.. 
Bacteriosis of rutabaga, by L. H. Pamrael, pp. 145-151 ; 6 figs. An improved method for the 
microscopic investigation of crystals, by A. E. Tutton, pp. 161-172. Microscopical Tech- 
nique Applied to Histology, from the French of Bene Boneval, pp. 197-203, 2J3-239, 261-268, 
337-342. Processes of life revealed by the microscope, by Simon Henry Gage, pp. 292-311. 
The microscope in diagnosis and prognosis, by C. H. Evans, pp. 314-320. On the radiolar- 
ian deposits of the states of Alabama and Mississippi, by K. M. Cunningham, pp*. 329-337. 
New points in photo-micrography and photo-micrograph ic cameras, by W. H. Walmsley, 
pp. 369-378; 3 figs. Sponges considered microscopically, by Arthur M. Edwards, pp. 379- 

Vol. XVII, 1896, 444 pp. ; 43 ill. Classification of the Radiolaria : Key to the species of 
Barbados, by Fred'k B. Carter, pp. 19-35. Radiolaria : New species and genera from Bar- 
bados, by Fred'k B. Carter, pp. 25-26, 57-58, 96-97, 98, 163-164, 241-242; 6 figs. Fossil marine 
Bacillariacew on Long Island, N. Y., by Arthur M. Edwards, pp. 53-57. Radiolaria : New 
species and genera from Barbados, by Harry J. Sutton, pp. 58-60, 61-62, 138-139, 161-162 ; & 
figs. Symbiosis ; or partnerships in plant life, by Professor Weiss, pp. 73-88 ; 1 pL Bacte- 
riological results from mechanical filtration, by Gardner T. Swartz, pp. 89-95. Cocaine in 
the study of pond-life, by H. N. Conser, pp. 95-96. The development of photomicrographic 
negatives, by Dr. W. C. Borden, pp. 113-130 ; 1 pi. The nature and manufacture of bacte- 
rial products, by E. M. Houghton, pp. 155-161 ; 1 fig. Practical photomicrography, by W. C. 
Borden, pp. 193-206; 7 figs. Influenza in infants and childrea, by L. Fischer, pp. 209-215; 1 
fig. Studies in elementary biology, by Henry L. Osbom, pp. 261-283. Development of the 
free-swimming Medusae of Obelia commissuralis, by G^eorge VY. Norton, pp. 291-296 ; 1 pL ; 1 
fig. The San Jose scale, by Chrysanthemum, pp. 323-330 ; 8 figs. American blood test for 
cattle tuberculosis, by Ephraim Cutter, pp, 331-316. Element of the anatomy of the lower 
vertebrates, by Henry Leslie Osborn, pp. 409-425. 

United States Commistion of FinherieSy Marshall McDonald, Commissioner: Report on 
ichthyological investigation of western Minnesota and eastern North Dakota, by Albert J. 
Woolman, pp. 343-378 ; 1 map. 

U, 8. Department of Agriculture, J. Sterling Morton, Secretary: Year-book of the Depart- 
ment for 1895, 656 pp. ; 10 pll. ; I'M figs. Report of the Secretary, J. Sterling Morton, pp. 9- 
68. Soil ferments important in agriculture, by H. W. Wiley, pp. 69-102; figs. 1 and 2. 
Origin, value and reclamation of alkali lands, by E. W. Hilgard, pp. 103-122; pi. n; figs. 
3-7. Reasons for cultivating the soil, by Milton Whitney, pp. 123-130. Humus in its rela- 
tion to soil fertility, by Harry Snyder, pp. 131-142. Frosts and freezes affecting cultivated 
plants, by B. T. Galloway, pp. 143-158; figs. 8-15. The two freezes of 1894-'95 in Florida, 
and what they teach, by Herbert J. Webber, pp. 158-174 ; pi. in ; figs. 16-22. Testing seeds 
at home, by A. J. Pieters, pp. 175-184 ; figs. 23-25. Oil-producing seeds, by Gilbert H. Hicks, 
pp. 185-204 ; figs. 26-36. Some additions to our vegetable dietary, by Frederick V. Coville, 
pp. 205-214; figs. 37-45. Hemp culture, by Chas. Richards Dodge, pp. 215-222. Irrigation 
for the garden and greenhouse, by L. R. Taft, pp. 233-246 ; figs. 49-52. The health of plants 
in greenhouses, by B. T. Galloway, pp. 247-256; figs. 53-56. Pruning and care of wounds in 
woody plants, by Albert F. Woods, pp. 257-288; figs. 57-61. The pineapple industry in the 
United States, by Herbert J. Webber, pp. 269-282 ; pi. it ; figs. 62-67. Small-fruit culture 



ACCESSIONS TO THE LIBRARY. 141 

for market, by William A Taylor, pp. 283-294 ; pi. v. Ttie cause and preyention of pear 
bliglit, by M. B. Waite, pp. 295-900. Grass gardens, by F. Lamson-Scribner, pp. 301-908; 
figs, 68, 69. Forage conditions of the prairie region, by Jared G. Smith, pp. 309-324 ; figs. 
70-74. Grasses of salt marshes, by F. Lamson-Scribner, pp. 325-832; figs. 75-79. The rela- 
tion of forests to farms, by B. £. Femow, pp. 32)3-310; figs. 80-82. Tree planting in the 
\7estem plains, by Chas. A. Keffer, pp. 341-360. The shade- tree insect problem, by L. O. 
Howard, pp. 361-9^ ; figs. 83-93. The principal insect enemies of the grape, by C. L. Mar- 
latt, pp. 385-^4 ; figs. 94-105. Fonr common birds of the farm and garden, by Sylvester D. 
Judd, pp. 40!M18; figs. 106-109. The meadow lark and Baltimore oriole, by F. E. L. Beal, 
pp. 419-430; figs. 110, 111. Inefficiency of milk separators in removing bacteria, by Yeranns 

A. Moore, pp. 431-444; figs. 112-119. Butter substitutes, by E. A. de Scbweinitz, pp. 445-452. 
The manufacture and consumption of cheese, by Henry E. Alvord, pp. 453-474 ; figs. 120-122. 
Climate, soil, characteristics, and irrigation methods of California, by Chas. W. Irish, 
pp. 475-486; pll. vi and vu; figs. 123-127. Co-operative road construction, by Roy Stone, 
PP.-487-492. A pioneer in agricultural science, by W. P. Cutter, pp. 493-502; fig. 128. De- 
partment of Agriculture at Atlanta Exposition, by Robert E. Wait, pp. 503-522 ; pll. vni-x ; 
fig. 129. Appendix, pp. 523-616; figs. 130-134. 

U. S* Department of Agriculture— Bureau of Animal Industry, D. E, Salmon^ Chief: Re- 
ports of 1893 and 1894. Tenth and ElevenUi Annual Reports of the Bureau of Animal In- 
dustry, D. E. Salmon, Chief, 128 pp. 

Bulletins : No. 10. Cornstalk Disease and Rabies in Cattle, by Veranus A. Moore and 
E. A de Schweinitz, under the direction of Dr. D. £. Salmon, Chief, 92 pp. 

No. 11. Statistics of the Dairy, by Henry E. Alvord, 54 pp. 

No. 13. Tuberculosis Investigations : The growth of the tuberculosis bacillus upon acid 
media, by E. A. de Schweinitz and Marion Dorset, pp. 1-10; 2 pll. Further experiments 
with an attenuated tuberculosis bacillus, by E. A. de Schweinitz and E. C. Schroeder, pp. 
12-14. The effect of tuberculin injections upon the milk of healthy and diseased cows, by 

B. A. de Schweinitz, pp. 15-27 ; 7 pll. 

No. 14. Dairying in California, by Prof. C. J. Wickson, 31 pp. ; 1 map. 

Circulars : No. 8. Progress of Southern Agriculture, by Dr. Charles W. Dabney, jr., 12 pp. 

No. 4. Vivisection in the District of Columbia, by Charles W. Dabney, 8 pp. 

No. 5. The Direct Transmission of Infectious Entero- Hepatitis in Turkeys, by Veranus 
A Moore, 8 pp. 

No. 10. List of the State Dairy Commissioners and Associations for Dairymen in the 
United States and Canada for 1896, 6 pp. 

No. 11. How to Select Good Cheese, 12 pp. 

Report of the Secretary' of Agriculture, being part of the Message and Documents to the 
two houses of Congress, 1896, 269 pp. Report of Secretary of Agriculture, pp. 1-48. Report 
of Bureau of Animal Industry, pp. 1-8. Report of the Chief of the Division of Chemistry, 
pp. 9-15. Report of the Chief of the Division of Vegetable Physiology and Pathology, pp. 
15-22. Report of the Division of Ornithology and Mammalogy, pp. 23-26. Report of 
Office of Fiber Investigations, pp. 27-28. Report of the Chief of Division of Publications, 
pp. 29-70. Report of the Chief of the Division of Forestry, pp. 83-88. Report of the Ento- 
mologist, pp. 89-94. Report of the Botanist, pp. 95-102. Report of the Agrostologist, pp. 
103-106. Report of the Pomologist, pp. 109-114. Report of the Director of the Office of Ex- 
periment Stations, pp. 123-144. Report of the Chief of Division of Agricultural Soils, pp. 
239-242. Report of the Chief of the Weather Bureau, pp. 243-266. 

Report of the Secretary of Agriculture for 1891, 60 pp. 

Report of the Secretary of Agriculture for 1895, 64 pp. 

Report of the Secretary of Agriculture for 1896, 51 pp. 

U. 8, Department of Agriculture^ DiviHonof AgrieuUural Soils, Milton Whitney^ Chief of 

Division: Texture of some important soil formations, 23 pp. ; 35 pll. 
U. 8. Department of Agriculture, Division of A grostolopj/, F, Lamson-8eribner, Chief of 

Division: 
Bulletins: No. 2. Fodder and Forage Plants exclusive of grasses, by Jared G. Smith, 

58 pp. ; 56 figs. No. 3. Useful and Ornamental Grasses, by F. Lamson-Scribner, 119 pp. ; 

89flgs. 
Circulars : No. 3. Salt-bushes, by Jared G. Smith, 4 pp. ; 3 figs. No. 4. Renewing of 

worn-out native prairie pastures, by Thomas A. Williams, 4 pp. ; 4 figs. No. 12. Check-list 

of animal parasites of turkeys, 8 pp. No. 13. Check-list of animal parasites of ducks, by 

Albert Hassall, 8 pp. 

U. 8. Department of Agriculture— Division of Botany, Frederick V. Coville, Botanist: 
Circulars: 2-b. Nut Grass, by L. H. Dewey, Assistant Botanist, 4 pp. 3-b. The Russian 
Thistle, by L. H. Dewey, 8 pp. ; 3 figs. No. 6. Standards of the Purity and Vitality of Agri- , 
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cultural Seeds, by Oilbert H. Hicks, 4 pp. No. 7. Tambiing Mnstard, by Lyster H. 
Dewey, 8 pp. ; 3 figs. No. 8. Crimson Cloyer Balls, by Frederick Y. CoTille, 4 pp. ; 8 AgB, 

Contributions from the United States National Herbarium, Vol. I, No. 9, issued Janu> 
ary 81, 1895. Report on a collection of plants made in the states of Sonora and Colima, 
Mexico, by Dr. Edward Palmer, in the years 1890 and 1891, by J. N. Rose, pp. 298-446; plL 
xxrv-xxxv, with frontispiece ; fl^ 1-10. 

Vol. III. No. 8, issued September 14, 1895. Flora of the Sand-hills of Nebraska, by P. A. 
Rydberg, pp. 133-203; pi. i (map) ; pi. ii, OardaiM plaUentin Rydb. 

No. 4, issued November 23, 1895. Report on a collection of plants made by J. H. Sand- 
berg and assistants in Northern Idaho, in the year 1892, by John M. Holzinger, pp. 205- 
288; pi. in, Cai'damine namlberaii Hols. ; pi. iv, Viola* orbiculata Geyer. 

No. 5, issued December 14, 1895. Report on Mexican Umbelli ferae, mostly from the state 
of Oaxaca, recently collected by C. Q. Pringle and £. W. Nelson, by John M. Coulter and 
J. N. Rose, pp. 289-310; pll. v-x. Descriptions of plants, mostly new. from Mexico and the 
United States, by J. N. Rose, pp. 811-324 ; plL xi-xvi. 

No. 6, issued January 15, 1896. Botany of Yakutat Bay, Alaska, by Frederick Vernon 
Coville, with a field report by Frederick Funston, pp. 325-354. 

No. 7, issued April 1, 1896. Preliminary revision of the North American species of 
Echinocactus, Cereus, and Opnutia, by John M. Coulter, pp. 355-462. 

No. 8, issued June 13, 1896. Flora of the Black Hills of South Dakoto, by P. A. Rydberg» 
pp. 463-536; pll. xvii-xx. 

No. 9, issued August 5, 1896. I. Flora of Southwestern Kansas. Report on a collection 
of plants made by C H. Thompson in 1893, by A. S. Hitchcock, pp. 537-558. II. Crepis 
occidentalis and its allies, by Frederick V. Coville, pp. 559-566 ; pll. xxi-xxvi. III. Plants 
from the Big Horn Mountains of Wyoming, by J. N. Rose, pp. 567-574 ; pi. xvii. IV. Lei- 
bergia, a new genus of Umbelliferte from the Columbia River region, by John M. Coulter 
and J.N. Rose, pp. 575-576; pi. xxviii. V. Roseanthus, a new genus of Cucurbitaoeae 
from Acapulco, Mexico, by Alfred Cogniaux, Verviera, Belgium, pp. 577-578; pi. xxvm. 
U» 8. Department of Agriculture — DivMon of ChemUtrf/t Harvey W, Wiley ^ Chemitt: 
Bulletins: No. 36. Experiments with sugar beets in 1892, by Harvey W. Wiley, 74 pp. No. 
48. Zinc in Evaporated Apples, by Harvey W. Wiley, 88 pp. 
U. S, Department of Agriculture — Divi9lon of Entomology, L, O. Howard, Entomol4>gist, 
Bulletins: No. 15. The leery a or Fluted Scale, otherwise known as tiie Cottony Cushion- 
Scale. ( Reprint of some recent articles by the Entomologist and of a report from the 
Agricultural Experiment Station, University of California ) , 40 pp. No. 17. The Chinch-bug, 
by L. O. Howard, 48 pp. ; 7 figs. No. 3, new series. The San Jose scale, by L. O. Howard 
and C. L. Marlatt, 80 pp. ; frontispiece ; 8 figs. 

Circulars: No. 15, second series. Qeneral work against insects which defoliate shade 
trees in cities and towns, by L. O. Howard, 4 pp. No. 14. The Mexican cotton-boll weevil, 
by L. O. Howard, 8 pp. 

Technical Series No. 1. Revision of the Aphelininee of North America, by L. O. Howard, 
44 pp. ; 14 figs. No. 2. The grass and grain joint- worm flies and their allies, by L. O. How- 
ard, 24 pp. ; 10 figs. No. 3. Revision of the Nematinee of North America, by C. L. Marlatt, 
136 pp. ; frontispiece ; 9 figs. 
U. 8. Department of Agriculture— Office of Experiment Sfationi, A, C. True, Director: 
Bulletin No. 27, Organization Lists of the Agricultural Experiment Stations and Institu- 
tions, with courses of agriculture in the United States, January, 1896, 93 pp. 

No. 31. Dietary Studies at the University of Missouri in 1895, by H. B. Gibson, S. Calvert, 
and D. W. May, with comments by W. O. Atwater and Chas. D. Woods, 24 pp. 

No. 33. The Cotton Plant: Its history, botany, chemistry, culture, enemies, and uses, 
with an introduction by Chas. W. Dabney, jr., Assistant Secretary of Agriculture, 1896, 
483 pp.; 2 pll.; 32 figs. 

Experiment Station Record. Vol. VI, 1895, No. 7, pp. 58IH{78. VoL VII, 1896, Nos. 5, 12. 
pp. 343-1092. Contains original articles and extracts from scientific publications on 
botany, agricultural engineering, chemistry, diseases of plants, entomology, forestry, etc 
VoL VIII, Nos. 1 and 2. 1896, pp. 1-176. 
U. 8, Department of Agriculture— Fiber Investigations, Charles Richards Dodge, Special 
Agent in Charge: Report No. 6. A report on the uncultivated bast fibera of the United 
States, including the history of previous experiments with the plants or fibers, and brief 
statements relating to the allied species that are produced commercially in the old world, 
by C. R. Dodge, 54 pp. ; 5 pll. 
U» 8. Department of Agriculture —Forestry Division, B, E. Fernow, Chief: Arbor Day: 
Its history and observance, by N. H. Egleston, 80 pp. ; 27 figs. 

Bulletins: No. 12. Economical designing of timber trestle bridges, b/X.l4.^olmaon» 

Digitized by VjOO 
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58 pp. ; 7 figs. No. 18. The timber pines of the soathera United States, by Charles Mohr, 
tOTOther with a discnssion of the structure of their wood, by Filibert Roth, 160 pp. ; 27 pll. ; 

Circulars : No. 11. Facte and fl^raree retrarding our forest resources briefly stated, by B. 
E. Femow, 8 pp. No. 12. Southern pine — mechanical and physiccd properties, by B. E. 
Femow. 12 pp. No. 13. Forest fire legislation in the United States, by B. K Femow, 8 pp. 
U. S. Dcparlment of AgricuUure—DivUion of MieroscopPt Thomas Taylor, M. />., Micro- 
scopist: Report of the Microsoopist for the year 1898, by Thomas Taylor, M. D. From the 
Report of the Secretary of Agriculture for 1883, pp. 296-302 ; 7 pll. Contains 4 colored and 4 
nncolpred plates. 
U. 8, Department of AgricuUure—DivUion of Omithologj/ and Maminalogj/y Dr. C, Hart 
Merriam^ Chief: Bulletin No. 5. The pocket gophera of the United States, by Vernon 
Bailey, chief field agent, 47 pp. ; 1 pi. ; colored map, and 6 figs. 

No. 7. Preliminary report on the food of woodpeckers, by F. E. L. Beal, 34 pp. ; frontis- 
piece ; 4 figs. The tongues of woodpeckers, by F. A. Lucas, pp. 35-40; 3 pU. 

No. 8. The jack rabbits of the United States, by T. S. Palmer, M. D., 84 pp. ; frontis- 
piece, and 6 plL ; 2 figs. 

North American Fauna, No. 8, January 8, 1895. Monographic rerision of the pocket 
gophers, family Geomyidte (exclusive of the species of Thonwmys)^ by Dr. C. Hart Mer- 
riam, 220 pp. ; frontispiece ; 19 pll. ; 71 figs. ; 4 maps. 

No. 10, December 31, 1895. Revision of the shrews of the American genera Blarina and 
Notiosorez, by C. Hart Merriam, pp. 1-34; pll. i-ni ; 2 figs. The long-tailed shrews of the 
eastern United States, by Gerrit S. Miller, jr., pp. 35-56; pll. rv-vi. Synopsis of the Ameii- 
can shrews of the genus Sorez, by C. Hart Merriam, pp. 57-98 ; pll. vii-xii. 
U. 8, Department of AgrieuHure — Division of Pomology, H, E. Van Demant Chief of Di- 
vision: Circular No. 2. Prune culture in the Pacific Northwest, by E. R. Lake, Oregon, 
7 pp. ; 2 figs. Report of the Pomologist for 1895, by Samuel B. Heiges, Chief, 64 pp. ; 6 col- 
ored plates. 

U, 8. Department of Agriculture— Division of Publications, Oeorge Wilson Hill, C^ief of 
Division: Index to the Annual Reports of the U. S. Department of Agriculture for the 
years 1837 to 1893, inclusive, 252 pp. 

List of publications of the U. S. Department of Agriculture from 1841 to June 80, 1895, 
inclusive. ( Library edition, 76 pp., with ruled interleaves of sized paper, for additions.) 
With price list, 15 pp., of publications in the hands of Superintendent of Documents. 
U. 8, Department of Agriculture— Office of Road Inquiry ^ Roy Stone, Special Agent: 

Traction tests, by Samuel T. Neeley, 22 pp. ; 2 pll. ; 1 fig. 
U. 8. Department of AgrieuHure — Division of Vegetable Pathology, B, T. Galloway, Chief 
of Division: Bulletins: No. 8. The Principal Diseases of citrous fruits in Florida, by 
Walter T. Swingle and Herbert G. Webber, 40 pp. 8 pll. ( 8 colored ) ; 6 figs. 

No. 9. Bordeaux: It? chemistry, physical properties, and tozic effects on fungi and 
alg», by Walter T. Swingle, 87 pp. 

No. 10. Copper sulphate and germination. Treatment of seed with copper sulphate to 
prevent attacks of fungi, by Walter H. Evans, 22 pp. 

No. 11. Legal enactments for the restriction of plant diseases. A compilation of the 
laws of the United States and Canada, by Irwin F. Smith, 45 pp. 

Farmer's Bulletin No. 85. Potato culture, by J. F. Duggar, 24 pp. ; 2 figs. No. 86. Cot- 
ton seed and its products, prepared in the oflSce of experiment stations, 16 pp. 

Journal of Mycology, by B. T. Galloway, Chief of the Division. Vol. VI, No. 8. Janu- 
ary, 1891, pp. 89-186; pll. iv-vi; figs 1-8, and 1, 2, and 3. 
U, 8, Department of Agriculture— Weatfier Bureau, Willis L, Moore., Chief of Bureau : 
Bulletin No. 12. Report on the condensation of atmospheric moisture, by Carl Barus, 
104 pp.;4pll.;27 figs. 

No. 18. Report of the Fourth Annual Meeting of the American Association of State 
Weather Services, co-operating with the Bureau of the United States Department of 
Agriculture, held at Indianapolis, Ind., October 16 and 17, 1895, 55 pp. 

Monthly Weather Review, 2(z29 cm., by Professor Cleveland Abbe, Editor. January, 
1895, 46 pp. ; 32 charts. February, pp. 47-80; 7 charts. March, pp. 81-116; 9 charts. April, 
pp. 117-156: 6 charts. May, pp. 157-198; 8 charts. June, pp. 199-240; 5 charts. July, 
pp. 241-282; 8 charts. August, pp. 283-324; 5 charts. September, pp. 325-864; 6 charts. 
October, pp. 265-406 ; 6 charts. November, pp. 409-448 ; 8 charts. December, pp. 449-488 ; 7 
charts. Annual summary for 189S, pp. 4^502 ; 5 charts. . 

January, 1896, pp. 1-3S ; 7 charts. February, pp. 89-68 ; 7 charts. March, pp. 69-104 ; 9 
charts. April, pp. 105-144 ; 9 charts. Kite Ezperiments at the Weather Bureau, by C. F. 
Marvin, pp. 118-123; 2 charts. May, pp. 145-190; 12 charts. Kite Experiments at the 
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Weather Barean, by C. F. Marvin, pp. 196-166 ; 3 charts. Roent^n rays and cloudy conden- 
sation, pp. 167-16S. June, pp. 191-228 ; 6 charts. Kite Experiments at the United States 
Weather Bureau, by C. F. Marvin, pp. 199-20S. July, 1896, pp. 229-280; 8 charts. Kite ex- 
periments at the Weather Bureau, by C. F. Marvin, pp. 23S-2U ; 4 charts. August, pp. 281- 
814; 4 charts. Experiments with Icites at San Francisco, CaL, by W. H. Harmon, pp. 
288-289. September, pp. 815-358; 6 charts. 

Report of the Chief of the Weather Bureau for 1895, from the report of the Secretary of 
Agriculture, by Willis L. Moore, pp. 65-96. 

United Slates Department of the Interior— U. 8. Geological Suroeu^ Chat, D. Waleott^ Di- 
rector: Fourteenth Annual Report, 1892-'98. Parti — Report of the director, pp. 1-166. 
Administrative reports, pp. 167-322 ; 1 pi. Topographic progress map, in pocket. 

Part II —Accompanying papers. Potable waters of eastern United States, by W J 
McQee, pp. 5-18; figs. 1-5. Natural mineral waters of the United States, by A C. Peale, 
pp. 49-88; pll. m and iv in pocket. Results of stream measurements, by F. H. Newell, pp. 
89-156; pll. y and vi; figs. 6-24. The laccolitio mountain groups of Colorado, Utah, and 
Arizona, by Whitman Cross, pp. 157-242 ; pll. vn-xvi ; figs. 25-18. The gold-silver veins of 
Ophir, California, by Waldmar Lindgren, pp., 249-284 ; pll. xvn and xvm. Geology of 
the Catoctin belt, by Arthur Keith, pp. 285-896; pll. xix-xxxix; fig. 44. Tertiary revolu- 
tion in the topography of the Pacific coast, by J. S. Diller, pp. 887-434 ; pll. XL-XLvn ; figs. 
45-48. The rocks of the Sierra Nevada, by W. H. Turner, pp. 435-496; pU. XLvm-Lix; 
figs. 49-51. Pre-Cambrian igneous rocks of the Unkar terrane. Grand Canon of the Col- 
orado, Arizona, by Charles D. Waloott ; with notes on the petrographic character of the 
lavas, by Joseph Paxson Iddings, pp. 497-524 ; pU. lx-lxV ; figs. 52 and 53. On the struc- 
tures of the ridge between the Taconic and Green mountain ranges in Vermont, by T. 
Nelson Dale, pp. 525-550; pll. lxvi-lxx ; flgs 54-64. The structure of Monument mountain 
in Great Barrington, Massachusetts, by T. Nelson Dale, pp. 551-566 ; pll. lxxi and Lxxn ; 
flgs. 65-72; The Potomac and Roaring Creek coal fields in West Virginia, by Joseph D. 
Weeks, pp. 567-590; pll. lxiii and Lxrv ; figs. 73-75. 

Fifteenth Annual Report, 1893-'94. Report of the director, pp. 1-108; pi. i. Adminis- 
trative Reports, pp. 109-252. Accompanying papers. Preliminary report on the geology 
of the common roads of the United States, by Nathaniel Southgate Shaler, pp. 255-306. 
The Potomac formation, by Lester Frank Ward. pp. 307-398; pll. ii-iv; figs. 1-5. Sketch 
of the geology of the San Francisco peninsula, by Andrew C. Lawson, pp. 399-476 ; pll. 
v-xn ; figd. 6-8. Preliminary report on the Marquette iron-bearing district of Michigan, 
by Charles Richard Van Hise and William Shirley Bayley, with a chapter on the Repub- 
lic trough, by Henry Lloyd Smith, pp. 477-650; pll. xiii-xxvi; figs. 9-20. The origin and 
relations of central Maryland granites, by Charles RoUin Keyes ; with an introduction on 
the general relations of the granitic rocks in the middle Atlantic Piedmont plateau, by 
George Huntington Williams, pp. 651-740; pll. xxvn-XLvni ; figs. 21-29. 

Sixteenth Annual Report, 1894-'95. Parti.— Papers of a theoretic nature. The dinosaurs 
of North America, by Othniel Charles Marsh, pp. 133-414; 85 pll. ; 66 figs. Glacier Bay and 
its glaciers, by Harry Fielding Reid, pp. 415-462 ; 11 pll. Some analogies in the Lower Creta- 
ceous of Europe and America, by Lester F. Ward, pp. 463-542 ; 11 pll. ; 3 figs. Structure de- 
tails in Green Mountain region of eastern New York, by T. Nelson Dale, pp. 543-^70; 31 
figs. Principles of North American pre-Cambrian geology, by Charles Richard Van Hise; 
with an appendix on flow and fracture of rocks as related to structure, by Leander Miller 
Hoskins, pp. 571-874 ; 10 pll. ; 69 figs. Summary of the primary triangulation executed by 
the United States Geological Survey between the years 1882 and 1894, by Henry Gannett, 
pp. 877-885. 

Part II.— Papers of an economic character. Geology and mining industries of the 
Cripple Creek district, Colorado, by Whitman Cross and R. A. F. Penrose, jr., pp. 1-210; 
pll. i-xiv ; figs. 1-37. A geological reconnaissance across Idaho, by George H. Eldridge, pp* 
211-276 ; pll. xv-xvii ; figs. 38-41. The geology of the road-building stones of Massachusetts, 
with some consideration of similar materials from other parts of the United States, by 
Nathaniel Southgate Shaler, pp. 277-342 ; pll. xviu-xxrv. Economic geology of the Mercur 
mining district, Utah, by J. Edward Spun*, with introduction by S. F. Emmons, pp. 343- 
456; pll. xxY-xxxiv; figs. 42-47. The public lands and their water supply, by Frederick 
Haynes Newell, pp. 457-534; pll. xxxv-x^xix; figs. 48-57. Water resources of a portion of 
the Great Plains, by Robert Hay, pp. 535-588; pll. xl-xlii; figs. 58-65. 

Part III.— Mineral Resources of the United States, 1894, metallic products. The produc- 
tion of iron ores in various parts of the world, by John Birkinbine, pp. 21-218 ; plL i-xv. 
Iron and steel and allied industries in all countries, by James M. Swank, pp. 219-250. Gold 
fields of the southern Appalachians, by George F. Becker, pp. 251-331 ; pll. xvi-ivm; fllg. 1. 
Copper, by Charles Kirchhoff. pp. 332-358. Lead, by Charles Kirchhoff, pp. 359-377. Zinc- 
by Charles Kirchhoff, pp. 378-388. Manganese, by Joseph D. Weeks, pp. 389-457. The pro 
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daction of tin ia ▼arioas parts of the world, by Charles M. Rolker, pp. 458-588; pi. xix; 
figs. 2-4. Alamiaam. by R. L. Packard, pp. 539-546; tig. 5. Bauxite, by Charles Willard 
Hayes, pp. 517-597; pll. xx-xxI^; figs. 6-9. QaicksUver, pp. 598-604. Niokel, pp. 605-607. 
Chromiam, pp. 603-614. Tungsten, pp. 615-623. Antimony, by Edward W. Parker, pp. 624- 
627. Platinum, pp. 628-634. 

Part IV.— fiiineral Resources of the United States, 1894, non-metallic products. Coal, by 
Edward W. Parker, pp. 1-217. The manufacture of coke, by Joseph D. Weeks, pp. 218-304. 
Origin, distribution, and commercial value of peat deposits, by N. S. Shaler, pp. 305-314. 
Petroleum, by Joseph D. Weeks, pp. 315-404. Natural gas in 1894, by Joseph D. Weeks, pp. 
405-429. Asphaltum, by Edward W. Parker, pp. 430-435. Stone, by William C. Day, pp. 
43fr-510; pll. i-iv. Soapstoue. by Edward W. Parker, pp. 511-S13. Magnesite, pp. 514-516. 
Clay : statistics of the clay-working industries of the United States in 1894, by Jefferson 
Middleton, pp. 517-575. Cement: American rock cement, by Uriah Cummings, pp. 566-585. 
Abrasive materials, by Edward W. Parker, pp. 586-594. Precious stones, by George Fred- 
erick Kunz, pp. 6^-606. Fertilizers, pp. 606-635 ; pll. v and vi. Sulphur and pyrites, by Ed- 
ward W. Parker, pp. 636-645. Salt, by Ed\^ard W. Parker, pp. 646-657. Fluorspar, pp. 668 
and 659. Mica, pp. 660 and 661. Gypsum, by Edward W. Parker, pp. 662-666. Mona- 
zite. by H. B. C. Nitse, pp. 667-693. Mineral paints, by Edward W. Parker, pp. 701 and 702. 
Asbestos, by Edward W. Parker, pp. 703-706. Mineral waters, by A. C. Peale, pp. 707-722. 

Bulletins : No. 118. A geographical dictionary of New Jersey, by Henry Gannett, 131 pp. 

No. 119. A geographical reoonnaisance in northwest Wyoming, by George Romans Bl- 
dridge, 72 pp. ; 1 colored map ; 3 pll. 

No. 120. Devonian system of eastern Pennsylvania and New York, by Charles S. Prosser. 
78pp.; 2pU.; 1 fig. 

No. 121. Bibliography of North American paleontology, 1888-1892, by Charles RoUin 
Keyes, 251 pp. 

No. 122. Results of primary trlangulation, by Henry Gannett, 412 pp. ; 17 pll. 

No. 128. A dictionary of geographic positions in the United States, by Henry Gannett, 
182 pp. ; 1 pi. 

No. 124. Revision of American fossil cockroaches, with description of new forms, by 
Samuel Hubbard Scudder, 176 pp. ; 12 pU. 

No. 125. The constitution of the silicates, by Frank Wigglesworth Clarke, 109 pp. 

No. 126. A mineralogical lexicon of Franklin, Hampshire, and Hampden counties, Massa- 
chusetts, by Benjamin Kendall Emerson, 180 pp. ; 1 pi. ; 3 figs. 

No. 128. The Bear River formation and its characteristic fauna, by Charles A. White, 86 
pp.; 11 pll. 

No. 129. Earthquakes in California, by Charles D. Perrine, 28 pp. 

No. 181. Report of progress of the division of hydrography for the calendar years 1898 
and 1894, by Frederick Haynes Newell, 126 pp. 

No. 132. The dissemination of lead ores in southeastern Missouri, by Arthur Winslow, 
30 pp. ; 6 pll. ( 1 colored ) ; 2 figs. 

No. 184. The Cambrian rocks of Pennsylvania, by Charles Doolittle Walcott, 43 pp. ; 
15pU. 

Monographs. 24x29 cm., bound in black cloth. Vol. XXII. (Geology of the Green 
mountains in Massachusetts, by Raphael Pumpelly, J. E. Wolff, and T. Nelson Dale, 206 
pp. ; 28 plL ; 79 figs. Part I. General structure and correlation, by Raphael Pumpelly, pp. 
1-84 ; plL i-ni ; figs. 1-8. Part II. The geology of Hoosao Mountain and adjacent terri- 
tory, by J. E. Wolff, pp. 85-118; pll. iv-xi; figs. 9-29. Part III. Mount Greylock: Its 
areal and structural geology, by T. Nelson Dale, pp. 119-204 ; pi. xii-xxin ; figs. 80-79. 

Vol. XXIV. MoUusca and Crustacea of the miocene formations of New Jersey, by Robert 
Parr Whitfield, 196 pp. ; 24 pll. 

Papers. Petroleum in 1893, by Joseph D. Weeks. Extract from " Mineral Resources of 
the United States for 1893, David T. Day, Chief." 75 pp. 

The production of soapstoue and magnesite in 1894. By Edward W. Parker. From 16th 
Ann. Rep., pp. 511-516. 

The production of sulphur and pyrites in 1894. By Edward Wheeler Parker. From 16th 
Ann. Rep., pp. 63M^5. 

Gold and silver in 1895. By David T. Day. From 17th Ann. Rep., pp. 72-79. 
Department of the Interior^ Ftmithnonian Institution, 8. P. LangUy, Secretary: 

Annual Report for 1894, 770 pp. ; 70 pll. ; 33 figs. Magnitude of the solar system, by Wm. 
Harkness, pp. 93-111. Schiaparelli's latest views regarding Mars, by William H. Picker- 
iofft PP> 118-128; 1 pi. Light and electricity according to Maxwell and Hertz, by M. Poin- 
care, pp. 129-139. The Henry, by T. C. Mendenhall. pp. 141-152. The age of electricity, by 
M. Mascart, pp. 153-172. Terrestrial magnetism, by W. A. Rncker, pp. 178-189. Photo- QJp 
graphic photometry, by M. J. Jansen, pp. 191-196. The splash of a drop and allied phe-o 
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nomena, by A. M. Worthington, pp. 197-212 ; 15 pll. ; 1 fig. The waste and oonserratioa of 
plant food, by Harrey W. Wiley, pp. 213-235. Foar days' observations at the summit of 
Hoant Blanc, by H. J . Jansen, pp. 287-247. Weather making, ancient and modem, by Mark 
W. Harrington, pp. 247-270. Variation of latitude, by J. K. Bees, pp. 271-279. Develop- 
ment of the cartography of America up to the year 1570, by Sophns Buge, pp. 281-290; 29 pU. 
Antarctica, a vanished austral land, by Henry O. Forbes, pp. 297-316. The promotion of 
further discovery in the Arctic and the Antarctic regions, by Clements R. Markham, pp. 
817-311. The physical condition of the ocean, by W. J. L. Wharton, pp. 814-850. The origin 
of the oldest fossils and the discovery of the bottom of the ocean, by W. K. Brooks, pp. 
259-376. The relations of physiology and chemistry to morphology, by Giulio Fano, pp. 
377-389. The work of the physiological station at Paris, pp. 391-412 ; 9 plL ; 3 fig. The method 
of organic evolution, by Alfred R. Wallace, pp. 413-435. The part played by electricity in 
the phenomena of animal life, by M. Ernest Salvay, pp. 437-450. The influence of certain 
agents in destroying the vitality of the typhoid and of the colon bacillus, by John S. Bil- 
lings and Adelaide Ward Peck bam, pp. 451-458. Modem developments of Harvey's work 
in the treatment of diseases of the heart and circulation, by T. Lander Brunton, pp. 459- 
478. Ants* nests, by August Forel, pp. 479-505 ; 2 pU. Evolution of modem society and its 
historical aspecta, by B. D. Melville, pp. 507-521. Migration and food quest, a study in the 
peopling of America, by Otis T. Mason, pp. 523-589; 1 pi. The Guanches: the ancient in- 
habitants of Canary, by J. W. Gambler, pp. 541-553 ; 15 figs. Psychology of prestidigita- 
tion, by Alfred Binet, pp. 555-571. A discovery of the Greek horizontal curves in the Maison 
Carree at Nimes, by Wm. Henry Goodyear, pp. 573-588 ; 6 pU. The methods of archaeolog- 
ical research, by Sir Henry Howorth, pp. 589-608. The art of casting bronse in Japan, by 
W. Gowland, pp. 009-651 ; 7 pll. ; 7 figs. Study and research by Budolph Yirchow, pp. 653- 
665. Scientific problems of the future, p. 679. Founding of the Berlin university and 
transition from the philosophic to the scientific age, by Rudolph Tirchow, pp. 681-695. The 
Institute of France in 1894, by M. Loewy, pp. 097-708. Herman von Helmholtz, by Arthur 
A Rucker, pp. 709-718. Sketch of Heinrich Hertz, by Helene Bonfort, pp. 719-726. 

Contributions to Knowledge. No. 980. On the densities of oxygen and hydrogen and on 
the ratio of their atomic weighta, by Edward W. Morley, 117 pp. ; 40 figs. 

No. 989. The composition of the expired air and its effects upon animal lif^, by J. S. Bil- 
lings, S. Weir Mitchell, and D. H. Bergey, 80 pp. 

No. 1033. Argon, a new constituent of the atmosphere, by Lord Rayleigh and Prof. Wil- 
liam Ramsay, 43 pp. ; 5 figs. 

No. 1034. Atmospheric actinometry and the actinic constitution of the atmosphere, by 
E. Duclaux, 48 pp. 

No. 981. (Vol. XXX) Oceanic Ichthyology, a treatise on the deep sea and pelagic fishes 
of the world, based chiefly upon the collections made by the steamers Blake, Albatross and 
Fish Hawk in the northwestom Atlantic, with an atlas containing 417 figures, by George 
Brown Goode and Tarleton H. Bean, 553 pp. Bound in cloth. Vol. XXXI, atlas to above» 
123 pi. Bound in cloth. 

No. 985. Life-histories of North American birds, from the parrota to the grackles, with 
especial reference to their breeding habits and eggs, by Charles Bendire, 518 pp. ; 7 colored 
lith. pll. Bound in cloth. 

Smithsonian Miscellaneous Collections, 15x24 cm., unbound. No. 971. Indexes to the 
literatures of cerium and lanthanum, by W. H. Magee, 44 pp. No. 972. Index to the lit> 
erature of didymium, 1842-1893, by A. C. Langmuir, 22 pp. No. 1087. Methods for the de- 
termination of organic matter in the air, by David Hendricks Bergey, 28 pp. ; 3 figs. 

An account of the Smithsonian Institution, its origin, history, objecteand achievements, 
by G. Brown Goode, 1895, 36 pi. ; 6 illustrations. 

The exhibition of the Smithsonian Institution at the Cotton States Exposition, Atlanta, 
1895, 40 pp. 
Smithsonian Institution — Bureau of EthnologUf J, W. Powell^ Director: Annual Reports 
of the Director, 21x29 cm., bound in olive-green cloth. Thirteenth Report, for the year 
1891-92, 462 pp. ; 60 pll. ; 330 figs. Prehistoric textile art of eastem United States, by William 
Henry Holmes, pp. 3-46; pll. i-ix ; figs. 1-28. Stone art, by Gerard Fowke, pp. 47-187 ; figs. 
29-278. Aboriginal remains in Verde valley, Arizona, by Cosmos Mindeleff, pp. 179-261 ; pll. 
x-L ; figs. 271^806. Omaha dwellings, furniture, and implemente, by James Owen Dorsey, 
pp. 263-288; figs. 806-327. Casa Grande min, by Cosmos Mindeleff, pp. 289-319; pll. li-lx ; 
figs. 328-330. Outlines of Zuui creation myths, by Frank Hamilton Cushing, pp. 321-448. 

Bulletins : Commemoration of the fourth centenary of the discovery of America, 898 pp. : 
42 pi.; 157 figs. 

History of the participation of the United States in the Columbiau Historical Exposi- 
tion at Madrid, by Rear- Admiral Stephen B. Luce, United States Navy, pp. 1-1£; plLi-in. 

Report upon the collections exhibited at the Columbian Historical Exposition, by 
Daniel G. Brinton, pp. 19-90. . , 
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Catalogue of the display from the Department of Prehiatorie Anthropolo^, United 
States National Museum, by Thomas Wilson, pp. 91-142; pU. i-vi; figs. 1-67. 

Catalofme of the ethnoloffioal exhibit from the United States National Museum, by 
Walter Houffh, pp. 148-198. 

Arohaeolo^oal objects exhibited by the Department of Arohaeology and Palieontology, 
University of PennsyWania, Philadelphia, by Stewart Culin, pp. 194-214. 

Report of William E. Curtis, assistant to commissioner-general, in charge of the his- 
torical section, exhibit of the United States at the Columbian Historical Exposition. Mad- 
rid, Spain, 1892, pp. 215-278; plL i-xxn; numerous small photographs. 

Catalogue of the Hemenway collection in the Historico- American Exposition of Madrid, 
by Dr. J. Walter Fewkes, pp. 279-328. 

Ancient Mexican father work at the Columbian Historical Exposition at Madrid, by 
Zelia Nuttall, pp. 329-338; plL i-rv, one colored. 

The ancient Central and South American pottery in the C<dumbian Historical Exposi- 
tion at Madrid in ^892, by Walter Hough, pp. 839-366 ; plL i-ir ; tigs, 1-€S, 

Chipped rtone implements in the Columbian Historical Exposition at Madrid, by Henry 
C. Mercer, pp. 387-«>8; pll. i-in; figs. 1-27. 
SmUfisonian InttUution — U. 8, National Muteum, O, Brown Ooode, AiMUtant Secretary/ 
in Charge: Bulletins of the United States National Museum, 15x23 cm., unbound. No. 39. 
Part H. Directions for collecting minerals, by Wirt Tassin, 6 pp. ; 8 figs. I. Directions for 
collecting rocks and the preparation of their sections, by George P. Merrill, 15 pp. ; 17 figs. 
J. Directions for collecting specimens and information illustrating the aboriginal use of 
plants, by Frederick V. CoTille, 8 pp. K. Directions for collecting and preparing fossils, 
by Charles Schuchert, 31 pp. ; 13 figs. No. 48. Contributions toward the monographs of 
the insects of the lepidopterous family Noctuidw of boreal North America. A rsTision of 
the deltoid moths, by John B. Smith, 129 pp. ; 14 pi. 

Proceedings of the United States National Museum, for the year ending 1894, Vol. XVII ; 
766 pp. ; 32 pll. ; 82 figs. Notes on mammals of Baltistan and the Vale of Kashmir, pre- 
sented to the museum by Dr. W. L. Abbott, by Frederick W. True, pp. 1-16. Description 
of a new lizard (Verticaria beldingi) from California, by Leonhard Stejneger, pp. 17 and 18. 
A blue mineral from New Mexico, by R. L. Packard, pp. 19 and 20. Crabs from the Indian 
Ocean, by Mary J. Rathbun, pp. 21-24. African fresh-water crabs, by M. J. Rathbun, pp. 25- 
27. Jadeite from Burma, by Oliver C. Farrington, pp. 29-81. Skeletons and skulls of pro- 
delphinns, by F. W. True, pp. 33-38. Bird's eggs from Aldabra island, by Charles Bendire, 
pp. 39-42. Crabs of the family Inachidw, by M. J. Rathbun, pp. 43-76 ; pi. i. Formation of 
stalactites, by George P. Merrill, pp. 77-^ ; pll. n-y. Crabs from the AntiUean region, 
by M. J. Rathbun, pp. (3-86. Sandstone concretions, by G. P. Merrill, pp. 87 and 88 ; pi. vi. 
Monograph of the genus Gnathodon, by Wm. H. Dall, pp. 89-106; pL vn. Nomenclature of 
the lampreys, by Theodore GUI, pp. 107-110. Nomenclature of the Myliobatidw, by T. Gill, 
pp. 111-114. Nomenclature of the Poeciliidflp, by T. Gill, pp. 115 and 116. The Salmonidie 
and ThymalUdap, by T. Gill, pp. 117-122. Nomenclature of Stizostedion, by T. Gill, pp. 123- 
128. A new species of cotton rat, by Edgar A. Meams, pp. 129 and 130. Inyertebrat» 
fauna of Dakota formation, by Charles A. White, pp. 181-138 ; pi. viii. Shells of Lower 
California, by Robert E. C. Steams, pp. 139-201. A Japanese reed warbler, by Leonhard 
Stejneger, pp. 206 and 206. Fossil flora of Alaska, by F. H. Knowlton, pp. 207-240; pi. ix. 
New North American mammals, by Frederick W. True, pp. 241-213. New starfishes and 
ophiurans, by A E. Yerrill, pp. 245-293. Anatomy and affinities of Ccerebidip, by Frederick 
A. Lucas, pp. 299-312; figs. 1-13. The genus Oldhamia in America, by Charles D. Walcott, 
pp. 318-315 ; fig. 1. Florida reptiles and batracbians, by Einar Loennberg, pp. 317-340; fig. 1. 
Rodents of the genus Sminthus in Kashmir, by F. W. True, pp. 341-843. Relationship of 
the genus Anniella, by G. Baur, pp. 315-352. Some undescribable wood rats, by F. W. True, 
pp. 353-386. New birds from the Galapagos islands, by Robert Ridgway, pp. 357-370. New 
birds from Aldabra island, by R. Ridgway, pp. 371-374. Revision of Sebastinie, by Carl H. 
Eigenmann and Charles H. Beeson, pp. 875-408. Trees of the Wabash valley, by R. Ridg- 
way. pp. 409-122; pll. x-xv. West Indian mollusks, by Charles Torrey Simpson, pp. 423- 
450; pi. XVI. New bathybial fishes, by G.^Brown Goode and Tarleton H. Bean, pp. 451-470; 
pll. xvn-xviii. The genus Harriotta, by Goode and Bean, pp. 471-474; pi. xix. Overlay- 
ing with copper, by Otis T. Mason, pp. 475-478; figs. 1-4. Crabs of the family Lithodid«, 
by James E. Benedict, pp. 479-488. Report on the order Stomatopoda, by Robert Payne 
Bigelow, pp. 489-560 ; pU. x-xxn ; figs. 1-28. Pterylography of goat-suckers and owls, by Hu- 
bert Lyman Clark, pp. 551-572; figs. 1-11. The box tortoises of North America, by W. E. 
Taylor, pp. 573-588; figs. 1-7. A new lizard from California, by L. Stejneger, pp. 589-592. 
Notes on Butler's garter snake, by L. Stejneger, pp. 593 and 591. The name of the coach- ^ 
whip snake, by L. Stejneger, pp. 595 and 596. A new genus of trogons, by Charles VQ [Q 
Richmond, pp. 601-601. The bothriothoracine insects of the United States, by L. O. How- 
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ard, pp. 005-614. The distribation of scale ioseets, by T. D. A. Cockerell, pp. 61!h«26. A new 
species of rockflsh from Alaska, by Tarleton H. Bean, pp. 627 and 628. Description of 
Bleekeria gilli, by Tarleton H. Bean, pp. 629 and 630. A new fish of North America, by 
Tarleton H. Bean and Barton A. Bean, pp. 631 and 632 ; fig. 1. Descriptions of the new 
floonders, by Barton A. Bean, pp. 633-636; figs. 1-3. Eraptiye rocks from Montana, by 
George P. Merrill, pp. 637-674 ; figs. 1-10. Deep water mollusks and brachiopods, by Wm. 
H. Dall, pp. 675-733; pll. xxiii-xxxii; 2 figs. 

VoL XVIII, 1806, 819 pp., 35 pL, 51 figs. Diagnosis of new mollnsks from the surrey of the 
Mexican boundary, by W. H. Dall, pp. 1-6. Diagnosis of new moUnsks from the west coast 
■ of America, by W. H. Dall, pp. 7-20. Diagnosis of new tertiary fossils from the soothem 
United States, by W. H. Dall, pp. 21-46. Two new diplopod Myriapoda of the genus 
Orydesmus, a new genus of Diplopoda from Surinam, by O. F. Cook, pp. 52-58; 1 pi. On 
Geophilns attenuatus Say, of the class Chilopoda, by O. F. Cook, pp. 59-62. An arrange- 
ment of the GeophUidae, a family of Chilopoda, by O. F. Cook, pp. 63-75. East African 
Diplopoda of the suborder Polydesmia, collected by William Astor Chanler, by O. T. Cook, 
pp. 81-112; 5 pU. East African Odonata collected by Dr. W. L. Abbott, by Philip P. Cal- 
vert, pp. 121-145; 15 figs. Synentognathous fishes and their nomenclature, by Theodore 
Gill, pp. 167-178. List of the Lepidoptera collected in Somali-land, east of Africa, by Wm. 
Astor Chanler and Lieutenant yon Hoehnel, from Aldabra, SeycheUes, and other eastern 
Af rica^ islands, and in Kashmir, by Dr. W. L. Abbott and W. L. Holland, pp. 259-279. As- 
bestos and asbestiform minerals, by George P. Merrill, pp. 281-292. Classification and 
geographical distribution of the pearly fresh-water mussels, by Charles L. Simpson, pp. 
295-343; 1 pL (map). Revision of North American Empidw— a family of two- winged in- 
sects, by D. W. Coquillett, pp. 387-440. The genus Callinecter, by Mary J. Rathbnn, pp. 
349-675 ; 17 pll. Catalogue of a collection of birds made by Dr. W. L. Abbott in Kashmir, 
Baltistan and Ladak; with notes on some of the species, and a description of a new 
species of Cyanecula, by Charles W. Richmond, pp. 451-503. Birds collected by Charles W. 
Abbott in the Seychelles, Amirantes, Gloriosa, Assumption, Aldabra, and adjacent islands, 
with notes on habits, etc., by the collector, by Robert Ridgway, pp. 509-546. Catalogue of 
a collection of birds made by W. L. Abbott in eastern Turkestan, the Thian-shan moun- 
tains, and Tagdombash Pamir, central Asia, with notes on some of the species, by Charles 
W. Richmond, pp. 669-591. American scolytid beetles, by the late WUliam Eichhoff, 
pp. 605-610. Fossil jelly fishes from the middle Cambrian terrene, by Charles D. 
Walcott, pp. 611-614 ; 2 pll. An annotated list of birds observed on the island of Margarita, 
and at Gaanta and Lagaayra, Venezuela, by Wirt Robinson, with critical notes and 
descriptions of new species, by Charles W. Richmond, pp. 64Sh6S5; 1 pL; 1 fig. List 
of Coleoptera collected on the Tana river and on the Jombene range, East Africa, by 
Wm. Astor Chanler and Lt. Ludwig von Hoehnel, with description of new genera and 
species, by Martin L. Linell, pp. 687-716. New species of North American Coleoptera of the 
family Scarabeidae, by Martin L. Linell, pp. 721-731. List of Lepidoptera collected in east- 
ern Africa, 1894, by Wm. Astor Chanler and Lt. Ludwig von Hoehnel, by W. J. Holland, pp. 
741-767. 

Report of the United States National Museum, for the year ending June 80, 1893, zxii+ 
794 pp. ; 187 pU ; 116 figs. Bound in black cloth. Part I. Report of the assistant secretary 
of the Smithsonian Institution in charge of the National Museum, with appendices, 
pp. 8-324 ; pll. i-Lix. Part II. The poisonous snakes of North America, by Leonhard Stejn- 
eger, pp. 337-448 ; pll. i-xix ; figs. 1-70. Chinese games with dice and dominoes, by Stewart 
Culin, pp. 489-538 ; pll. i-xn ; figs. 1-33. The onyx marbles : Their origin, composition, and 
uses, both ancient and modern, by George P. Merrill, pp. 539-586 ; pll. i-xvin. The cow- 
birds, by Major Charles Bendire, pp. 687-624 ; pll. i-iii. Primitive American armor, by Wal- 
ter Hough, pp. 625-652 ; pll. i-xxii ; figs. 1-5. The weapons and wings of birds, by Frederick 
A. Lucas, pp. 653-664 ; pi. i ; figs. 1-8. Notes on the ethnology of Tibet, by William Woodville 
Rockhill, pp. 665-748; pll. i-LU. Two Persepolitan casts in the U. S. National Museum, by 
•Cyrus Adler, pp. 749-754; plL I and ii. Museum collections to illustrate religious history 
and ceremonials, by Cyrus Adler, pp. 756-768. If public libraries, why not public museums? 
hy Edward S. Morse, pp. 769-780. 
. United States Navy Department— U, 8. Xaval Observatory, Captain F, V. McNair^ Sw 
perlntendent: The American Ephemeris and Nautical Almanac for 1897, 18x27 cm., bound 
in blue cloth, Simon Newcomb, Professor U. S. Navy, Superintendent, viii+534 pp. ; 2 eclipse 
maps. 

For 1898, viii+538 pp. ; 2 eclipse maps. 

Washington Observations, cloth, Capt. Frederick V. McNair, Supt., 706 pp. ; 1 pi. Report 
of superintendent, pp. v-xviii. Astronomical observations and reductions, 1890, pp. 1-43. 
Observations with the 26-inch equatorial, 1890, pp. 45-52. Results of astronomical obser- 
vations, 1890, pp. 53-^. Catalogue of miscellaneous stars observed with the transit circle, 
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IdOO, pp. 65-75. "Right ascensions, north polar distances, and semi-diameters of the snn, 
moon, planets, etc., 1890, 75-81. Results of obsenrations with 26-inch eqnatorial, 1890, pp. 
88-91. Resnlta of observations with 96-inch eqnatorial, 1890, pp. 98-99. Meteorological ob- 
servations and results obtained at the U. S. Naval Observatory for the. year 1890, pp. 1-57. 
A oatalogne of 16,748 stars deduced by the U. B. Naval Observatory from the zone observa- 
tions made at Santiago de Chile, by the U. 8. naval astronomical expedition to the south- 
ern hemisphere during the years ]849-'52, Lieut. J. M. Gilliss, Superintendent; MacRae, 
Phelps, and Smith, Assistants, pp. l-42a 
United suites Treasury Department — U, 8. Coast and Geodetic Survey, T, C. MendenhalU 
Superintendent: Report of the superintendent for the year ending June 90, 1896, 28x29 
bound in black cloth. Part II, 610 pp. ; 37 pll. ; about 84 figs. Appendix No. 1. State laws 
authorizing entrance upon lands within state limits for the purposes of the United 
States Coast and Geodetic Survey, pp. 1-18. No. 2. Heights from geodetic leveling be- 
tween St. Louis and Jefferson City, Mo., 1882 and 1888, pp. 19-86; fig. 1. No. 8. Photo- 
topography as practiced in Italy and in the Dominion of Canada, with a brief historical 
review of other photographic surveys and publications on the subject, pp. 87-116; plL u 
and in; 81 figs. No. 4. Photographic determinations of longitude by lunar distances, 
pp. 117-124. No. 5. On the measurement of base lines with steel tapes and with steel and 
brass wires, by Bdv. Jaderin, pK>. 125-164 ; pll. iv and v. No. 6. Fundamental standards of 
length and mass, pp. 165-172. No. 7. Units of electrical measure, pp. 173-176. No. 8. An 
historical account of the boundary line between the states of Pennsylvania and Delaware, 
by W. C. Hodgkins, pp. 177-222 ; pll. vi-x. No. 9. Proceedings of the geodetic conference 
held at Washington, D. C, January 9 to February 28, 1894, pp. 223-424 ; pll. xi-xix. No. 10. 
The preparation and arrangement of the exhibit of the United States Coast and Geodetic 
Survey at the World's Columbian Exposition, 1898, pp. 425-440. No. 11. On the variation 
of latitude at San Francisco. Cal.. from observations made in concert with the Interna- 
tional Geodetic Association in 1891 and 1892, pp. 441-506; pU. xx and xxi. No. 12. Deter- 
minations of latitude, gravity, and the magnetic elements at stations in the Hawaiian 
islands, including a result for the mean density of the earth, pp. 509-640 ; pi. xxu-xxxvii. 
Report for the year ending June, 1894. Pp. 616; 7 pU. ; 7 figs. ; 4 diagrams ; 8 maps an% 
2 charts. Contains, besides the report of the superintendent. Appendix No. 1. Relative 
determination of gravity with half-second pendulums and other pendulum investigations, 
by G. R. Putnam, assistant; and a report on a geological examination of some Coast and 
Geodetic Survey gravity stations, by G. K. Gilbert, Geologist, United States Geological 
Survey, pp. 7-56; figs. 1-7. No. 2. Telegraphic determination of the force of gravity at 
Baltimore, Md., from simultaneous observations at Washington and Baltimore, by E. D. 
Preston, assistant, pp. 57-70 ; 1 diagram. No. 8. Standard geodetic positions in south- 
eastern Alaska, depending on astronomic observations made during 1892-*98-'94. Reports 
of December 27, 1893; March 28 and August 7, 1894, by C. A. Schott, assistant, pp. 71-86; 
1 diagram. No. 4. Distribution of the magnetic declination in Alaska and adjacent 
waters for the year 1805. Report by C. A. Schott. assistont, 87-100; 2 charts. No. 5. The 
length of the Holton base, Indiana, and related experimental measures, during July, 
August, September, and October, 1891, pp. 101-116. No. 6. The length of the St. Albans 
base. West Virginia, measured in October, 1892, pp. 117-124. No. 7. Manual of tides, part 
III. Some connections between harmonic and non-harmonic quantities, including appli- 
cation to the reduction and prediction of tides, pp. 125-262 ; pll. i-ui. No. 8. Notes on 
some instruments recently made in the instrument division of the coast and geodetic sur- 
vey, pp. 263-275, pll. i-rv. No. 9. Formulfe and tables of factors for the computation of 
geodetic positions, pp. 277-348 ; 2 diagrams. No. 10. Geographic positions in the state of 
Massachusetts, 1832-1890, pp. 849-615; 3 maps. 

ILLINOIS. 

Champaign.— j;/ino<« State Laboratory of Natural History: Bulletins, VoL IV. Bacteria 
normal to digestive organs of hemiptera, by S. A. Forbes, 7 pp. Descriptions of new 
deltoid moths, by G. H. French, pp. 8-9. Life-history and distribution of the prothonotary 
warbler in Illinois, by W. E. Loucks, pp. 10-35; 1 map. List of altitudes in the state of 
Illinois, by C. W. Rolfe, 36-137. A preliminary account of two new oiigochspta from Illinois, 
by Frank Smith, pp. 138-143. On the entomology of the Illinois river and adjacent waters, 
by C. A. Hart, 149-273. Description of three new parasitic hymenoptera from the Illinois 
river, by William H. Ashmead, pp. 274-277 ; plates with this and preceding article, 15. 
Notes on species of North American oligochaeta, by Frank Smith, pp. 284-297. Notes on 
the brain and pineal structures of Polyodon folium, by H. Garman, pp. 298-308; 6pU. 

Chicaoo.— CA<<yiflro Academy of Sciences: Bulletins. Vol. II, No. 2. Preliminary outUne of 
a new classification of the family Muricidip, by Frank Collins Baker, pp. 167-190.jOOQIC 
Thirty-eighth annual report, for the year 1895, 16 pp. ^ 
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The lichen-flora of Chicago and Ticinity, by William Wirt Calkins, 52 pp. ( Bulletin No. 1. 
QeoL and Nat. Hist. Sarrey.) 
JField Columbtan Mateum: Publication 2. Vol. I, Na 2. The authentic letters of Colum- 
bus, by William Eleroy Curtis, pp. 91-202 ; 18 illustrations. 

Publication 8. Oeological series. Vol. I, No. 1. Handbook and catalogue of the meteor- 
ite collection, by Oliver C. Farrington, pp. 1-80; 6 plL 

Publication 4. Botanical series, VoL I, No. 1. Contribution to the flora of Yucatan, by 
Charles Frederick liillspaugh, 54 pp. ; 4 pll. 

Publication 5. Zoological series. Vol. I, No. 1. On the structure and development of 
the vertebral column of Amia^ by O. P. Hay, 62 pp. ; 8 colored plates. 

Publication 6. Beport series. Vol. I, No. 1. Annual report of the diractor to the board 
of trustees for the year 18M-'9S, 80 pp. 

Publication 7. Zoological series, Vol. I, No. 2. On certain portions of the skeleton of 
Jh'otoMtega gigcu^ by O. P. Hay, pp. 55-66; pll. rv and v. 

Publication 8. Anthropological series, VoL I, No. 1. Archeological studies among the 
ancient cities of Mexico, by Wm. H. Holmes, 188 pp. ; 18 pll. ; 41 figs. 

Publication 9. Botanical series. Vol. I, No. 2. Flora of West Virginia, by Charles Fred- 
erick MiUspaugh and Lawrence William Nuttall, pp. 65-276; pU. v-vn. 

Publication 10. Ornithological series, VoL I, No. 1. Contribution to the ornithology of 
San Domingo, by Qeorge K. Cherrie, 28 pp. 

Publication 11. Zoological series, VoL I, No. 3. On sundry collections of mammals, by 
D. G. Elliot, pp. 66-96; plL vii-xm: figs. 1-8. 

Publications 12 and 13. On some collections of fishes and on the skeleton of Toxochelys 
latiremis, by O. P. Hay, pp. 85-106; 2 plL 

Publication 14. Annual report of the director to the board of trustees for the year 1895-'96, 
pp. 81-106. 
UniverHty of Chicago— Department of Oeology: Journal of Oeology, semi-quarterly, about 
120 pages each. VoL III, 1895, 1001 pp. ; 10 pll. ; and numerous figures and views. The basic 
massive rocks of the Lake Superior region, by W. S. Bayley, part V, pp. 1-20; figs. 1-4. A 
* petrographical sketch of £gina and Methana, by Henry 8. Washington. Part II, pp. 21-46, 
13M68; 2 diagrams. Lake basins created by wind erosion, by O. K. Gilbert, pp. 47-49. 
On Clinton conglomerates and wave marks in Ohio and Kentucky, by Aug. F. Foerste, pp. 
90-60, 169-197. GUcial studies in Greenland, by T. C. Chamberlin, pp. 61-69, 198-218, 
469-480, 565-582, 668-681; pL it; figs. 15-16, 17-22, 23-30, 31-42, 43-51; 1 map. Studies for 
students : Agencies which transport materials on the earth's surface, by Rollln D. 
Salisbury, pp. 70-97. Sedimentary measurement of cretaceous time, by G. K. Gilbert, pp. 
121-127. Use of the aneroid barometer in geological surveying, by C. W. Bolfe, pp. 128-137 ; 
pll. i-iii. The classification of European glacial deposits, by James Geikie, pp. 241-269. 
The classification of American glacial deposits, by T. C. Chamberlin, pp. 270-277. The 
variations of glaciers, by Harry Fielding Beid, pp. 278-288. Stratigraphy of the Saint 
Louis and Warsaw formations in southeastern Iowa, by C. H. Gordon, pp. 289-311 ; pL v ; 
figs. 1-6. Algonkian rocks of the Grand Canon of the Colorado, by Charles D. Walcott, pp. 
312-330; pi. VI ; fig. 1. New light on isostasy. by G. K. Gilbert, pp. 331-334. Studies for 
students : James D. Dana, as a teacher of geology, by Oliver C. Farrington, pp. 835-340. 
Mesozoic changes in the faunal geography of California, by James Perrin Smith, pp. 309- 
2%i, The age and succession of the igneous rocks on the Sierra Nevada, by H. W. Turner, 
pp. 385-414 ; pL vii ; figs. 1-3. The stratigraphy of the California coast ranges, by H. W. 
Fairbanks, pp. 415-433. Studies in the Neocene of California, by George H. Ashley, pp. 434- 
454 ; pll. viii-x. Some cretaceous beds of Bogue river valley, Oregon, by F. M. Anderson, 
pp. 455-468; 4 sections. Studies for students: Geologic study of migration of marine in- 
vertebrates, by James Perrin Smith, pp. 481-495. Notes oq the glacial deposits of south- 
western Alberta, by George 11. Dawson, pp. 507-511. Experimental application of the 
photo-topographical method of surveying to the Baird glacier, Alaska, by Otto J. Klots, 
pp. 512-518. The oambro-silurian question in Missouri and Arkansas, by C. B. Keyes, pp. 
S19-526. Notes on the examinatioa of a collection of interglacial wood from Muir glacier, 
Alaska, by F. H. Knowlton, pp. 527-532 ; fig. 1. Lake Passaic : An extinct glacial lake, by 
B. D. Salisbury and H. B. Kummel, pp. 5:)3"560; map of Lake Passaic. Description of a 
new species of Petalodus ( P. securiger) from the carboniferous of Illinois, by O. P. Hay, 
pp. 561-561 ; figs. 1 and 2. James Dwight Dana, and his work as a geologist, by Henry 
Shaler Williams, pp. 601-621. Glacial and interglacial deposits near Toronto, by A. P. 
Coleman, pp. 622-64) ; 2 cuts. Origin of certain features of coal basins, by H. Foster Bain, 
pp. 646-654 ; figs. 1 and 2. Preglacial gravels on the quartzite range near Baraboo, Wis., 
by R. D. Salisbury, pp. 655-667. The classification of the upper palieozoic rocks of central 
Kansas, by Charles S. Prosser, pp. 682-705 ; 2 illustrations. The Greenland expedition of 
1896, by BoUin D. Salisbur}-, pp. 875-902. A circuminsular palsosoic fauna, by S. Weller, 
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pp. 908-017; 1 cut. Experiments in ioe motion, by E. C. Case, pp. 918-934; tigs, 1-lU 
Absarokite-Sbosbonite-Banalcite series, by Joseph P. Iddings, pp. 935-950 ; 1 diagram. Dis- 
tribntion of gold deposits in Alaska, by Geo. F. Beoker, pp. 960-962. 

Vol. lY, 1896, Nos. 1-4, 628 pp. ; 7 pU. ; numerous figures. Beview of the geological litera- 
ture of the South African Republic, by S. F. Emmons, pp. 1-22. Igneous intrusions in the 
neighborhood of the Black Hills of Dakota, by Israel C. Russell, pp. 28-43; pU. i-m. The 
geology of New Hampshire, by C. H. Hitchcock, pp. 44-62. North American graptolites, 
by R. R. Guriey, pp. 68-102, 291-811 ; x>ll. ly and y. Kame areas in western New York south 
of Irondequoit and Sodus bays, by H. L. Fairchild, pp. 129-159; figs. 1-7. A pretertiary 
nepheline-bearing rook, by F. Bascom, pp. 160-165. Petalocrinus mirabilis ( n. sp.) and a 
new American fauna, by S. Weller and R. A Davidson, pp. 166-173 ; pU. yi and yu ; figs. 1 
and 2. Remarks on Petalodus allegheniensis, by Charles R. Eastman, pp. 174-176. On the 
nature of igneous intrusions, by Israel C. Russell, pp. 177-194 ; 1 cross-section. Studies for 
students : Deformation of rocks, by C. R. Van Hlse, pp. 195-213, 312-853, 449-488; figs. l-«, 1- 
19, 1-11. The magmatic alteration of hornblende and biotite, by Henry S. Washington, pp. 
257-282. On the origin of the Chouteau fauna, by Henry Shaler Williams, pp. 283-290. 
Classification of marine trias, by James Perrin Smith, pp. 886-398. The geology of the Lit- 
tle Rocky Mountains, by Walter Harvey Weed and Louis V. Frisson, pp. 899-428; figs. 1-8. 
Schistoeity and slaty cleavage, by Oeorge F. Becker, pp. 429-448; figs. 1-5. Largd scale 
maps as geographical illustrations, by W. M. Davis, pp. 484-518. 

SFtLTHoriRLT).— Illinois State Maieum of Natural History, Wm. F. E, Ourley, State Geologist: 
Bulletin No. 7. New and interesting species of palaeozoic fossils, by S. A Miller and Wm. F. 
E. Guriey, 90 pp. ; 5 pll. 

Bulletin No. 8. Description of new and remarkable fossils from the palteoaoic rocks of the 
Mississippi valley, by S. A. Miller and Wm. F. E. Guriey, 66 pp. ; 5 plL 

Bulletin No. 9. New species of crinoids from Illinois and other states, by S. A. Miller and 
Wm. F. E. Guriey, 66 pp. ; 5 pll. 

Bulletin No. 10. New species of echinodermata and a new crustacean from the paleeozoic 
rocks, by S. A. Miller and Wm. F. E. Guriey, 92 pp. ; 5 pll. 

Bulletin No. 11. New species of palceozoio invertebrates from Illinois and other states, by 
S. A Miller and Wm. F. E. Guriey, August, 1896. pp. 1-50; 5 pll. 

INDIANA. 

Bbookvillb.— ^nuM W. Butler, Indiana Academy of Science: Constitution, by-laws, officers, 
and list of members, 1886, 12 pp. ; 1887, 12 pp*. 

IsDiAVAPOLiB.— Department of Geology and Natural History : Eighteenth annual report, S. 
S. Gorby, state geologist, 1893, 356 pp. ; 2 maps ; 17 sections ; 12 plL Introductory : The coal 
industry, building stone, Indiana clays, sand, natural gas, and petroleum, by S. S. Gorby, 
pp.9-16u Thegeologyof Noble county, by Charles R. Dryer, pp. 17-32. Flora of Noble county, 
by W. B. Van Gorder, pp. 38-71. Report upon the geology of Lagrange county, by Charles 
R. Dryer, pp. 72-82. The drift of the Wabash-Erie region — a summary of results, by Charles 
R. Dryer, pp. 83-03 ; 1 map. Report of inspector of mines, by Thomas McQuade, pp. 91-189. 
Report of state supervisor of oils, by N. J. Hyde, pp. 190-195. Report of state supervisor of 
natural gas, by E. T. J. Jordan, pp. 196-218. Indiana's structural features as revealed by 
the drill, by E. P. Cubberly, pp. 219-256 ; 1 map ; 17 sections. Palseontology, by S. A. Miller, 
pp. 257-356 ; pll. i-xii. 

Nineteenth annual report, 1894, S. S. Gorby, state geologist, 296 pp. Geology of Cass 
county, by M. N. Elrod, M. D., and A. C. Benedict, pp. 17-48. Report of inspector of mines, 
by Thos. McQuade, pp. 49-111. Report of state supervisor of oils, by N. J. Hyde, pp. 112- 
122. Report of state supervisor of natural gas, by E. T. J. Jordan, pp. 123-145. The lam- 
preys and fishes of Indiana, by O. P. Hay, pp. 14&-296. 

Twentieth annual report, W. S. Blatchley, state geologist, 520 pp. ; 16 pU. ; 4 maps ; 23 figs. 
Introductory, consisting of notes on the natural fuels of the state, and resources other than 
fuels, pp. 5-22. A preliminary report on the clays and clay industries of the coal-bearing 
counties of Indiana, by W. S. Blatchley, pp. 23-185 ; plL i-yii ; 1 fig. The carboniferous 
sandstones of western Indiana, by T. C. Hopkins, pp. 186-327 ; pll. ym-xyi ; figs. 1-7 ; 
2 maps. The whetstone and grindstone rocks of Indiana, by Edward M. Kindle, pp. 329- 
368; 1 map. Report of the state natural gas supervisor, J. C. Leach, pp. 369-410; 1 map. 
Report of state inspector of mines, Robert Fisher, pp. 411-460. Report of the state super- 
visor of oils, by Nelson J, Hyde, pp. 461-466. Report of state supervisor of oils, by C. F. 
^ Hall, pp. 467-474. The crawfishes of the state of Indiana, by W. P. Hay, pp. 475-506; 
figs. '1-16. 

Botanical Department: Report of the botanical department, by J. C. Arthur (extract 
from the eighth annual report of the Indiana Agricultural Experiment Station^or 1895), 



pp. 21-28. 
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Latatxtte.— Purdue UnivertUy : Agricultaral Experiment Station : Bulletin No. 50. Vol. VII, 
March, 18M. Bactoriosis of carnations, 40 pp. ; 8 pll. (2 colored ). 

Arthur t J. C, Author: Delayed germination of the cocklebur and other seeds, by J. C. 
Arthur, pp. 70-79. 

Deviation in development due to the use of unripe seeds, by J. C. Arthur, pp. 801-813. 

Distinction between animals and plants, by J. C. Arthur, pp. 961-965. 

Beport of the botanical department, by J. C. Arthur, pp. 21-28. 

Development of vegetable physiology, an address before the American Association for 
the Advancement of Science, by J. C. Arthur, pp. 1-24. 

Bacterioeis of carnations ( Purdue University Agricultural Experiment Station), by J. C. 
Arthur and H. L. Bolley, pp. 17-38; 8 x>ll. 

Botanical iwpers by J. C. Arthur: 1. Some algae of Minnesota, supposed to be poison- 
ous. 2. Description of Iowa uromyces, pp. 1-87. 

IOWA. 

Ames.— Jotfa Academj/ of Science (see Des Moines). 

Jowa Agricultural College Experiment Station: Bulletin No. 28, pp. 15&-238; 6 pll. ; 8 figs. 

No. 29, pp. 289-286; 5 pll. 
L, H, Pammelt loufa Agricultural College Experiment Station: Diseases of plants at 
Ames, 1894, by L. H. Pammel, pp. 201-208. 

Distribution of some weeds in the United States, especially Iva xanthiifolia, Laetuca 
scariola, Solanum carolinense, and Solanum rostratum, by L. H. Pammel, pp. 108-128. 
Pollination of cucurbits, by L. H. Pammel and Alice M. Beach, pp. 145-152; pll. xi-xrv. 

Daybnpost.— v4cadtfm|/ of Natural Sciences: Elephant pipes in the museum of the academy 
of natural sciences, by Charles E. Putnam, 1885, 40 pp. ; 1 cut. 
Proceedings, Vol. VI, 1889-'97, 392 pp. ; 6 litho. pll. ; numerous figs. 

Db8 Uonnss,—Iowa Academy of Sciencet: Proceedings, VoL II, 1894, 226 pp.; 22 pll.; 2 figs. 
Contains the following papers, or abstracts of them : Recent advances in the theory of 
solutions, by Launcelot W. Andrews, pp. 18-19. Interloessial till near Sioux City, Iowa, by 
J. E. Todd and H. Foster Bain, pp. 20-23 ; pi. i. Preglacial elevation of Iowa, by H. Foster 
Bain, pp. 23-26. Secular decay of granitic rocks, by Charles Bollin Keyes, pp. 27-31 ; pll. 
n-iv. Record of the Qrinnell deep boring, by Arthur J. Jones, pp. 31-35. Lansing lead 
mines, by A. G. Leonard, pp. 86-38. How old is the Mississippi 7 by Francis M. Fultz, p. 39l 
Maquoketa shales in Delaware county, by Samuel Calvin, pp. 40-42. Insects, by H. F. 
Wickham, pp. 45-51. A kymograph and its use, by W. S. Windle. pp. 51-55 ; pL y. Changes 
that occur in ripening com, by F. C. Curtis, pp. 56 and 57. Chemical analysis of soils, by 
G. E. Patrick, pp. 58-66. A chemical study of honey, pp. 67-73. Effects of heat on the ger- 
mination of com and smut, by F. C. Stewart, pp. 74-78. Plant lice infesting grass roots, by 
Herbert Osbora and F. A. Sirrine, pp. 78-91 ; pi. vi. Some bred parasitic hymenoptera in 
the Iowa Agricultural College collection, by Alice M. Beach, pp. 92-94. A study of the phys- 
ical properties of solutions of lithium chloride in amyl alcohol, by Launcelot W. Andrews 
and Carl Ende, pp. 94-103. Distribution of some weeds in the United States, especially 
Iva xanthiifolia, Laetuca scariola, Solanum carolinense, and Solanum rostrcUum, by 
L. H. Pammel, pp. 103-127. Structure of the seed coats of polygonaceae, by Emma Sirrine, 
pp. 128-136 ; pll. Tii-ix. Lichens collected by Dr. C. C. Parry in Wisconsin and Minnesota 
in 1848, by Bruce Fink, p. 137. Some glands in the hop-tree, by Cassie M. Bigelow, pp. 138- 
140; pi. X. Certain minerals of Webster county, Iowa, by Arthur C. Spencer, pp. 143-145; 
1 fig. Pollination of cucurbits, by L. H. Pammel and Alice M. Beach, pp. 146-152; pll. xi- 
xiT. Psyilidfe found at Ames, by C. W. Mally, pp. 152-171 ; pll. xv-xvn. Cement materials 
in Iowa, by E. H. Lonsdale, pp. 172-174. Synopsis of American paleozoic echinoids, by 
Charles Rollin Keyes, pp. 178-194; pll. xym-xx. Upper Carboniferous of southwestern 
Iowa, by E. H. Lonsdale, pp. 197-200. Diseases of plants at Ames, 1894, by L. H. Pammel, 
pp. 201-208. Extension of the Illinois lobe of the great ice sheet into Iowa, by Francis M. 
Fultz, pp. 209-212. Glacial markings in southeastern Iowa, by Francis M. Fultz, pp. 213- 
217; pll. XXI and xxu; fig. 2. Opinions conceming the age of the Sioux quartzite, by 
Charles Rollin Keyes, pp. 218-222. 

Vol. Ill, 1895, 230 pp. ; 15 pll. ; 13 figs. Contains the following papers, or abstracts of 
them : Needed changes in scientific methods, by H. W. Norris, pp. 17-28. Homologies of the 
cydostome ear, by H. W. Norris, pp. 29-31. Origin and significance of sex, by C. C. Nutting* 
pp. 32-36. The reduction of sulphuric acid by copper as a function of the temperature, by 
Launcelot W. Andrews, pp. 37-40; 1 fig. Clays in the Indianola brick, tile and pottery 
works, by L. A. Youtz. pp. 40-44. A mad-stone, by T. Proctor Hall and Earnest E. Frisk, pp. 
45-47. Physical theories of gravitation, by T. Proctor Hall, pp. 47-52. The Le Claire lime* 
stone, by Samuel Calvin, pp. 52-58; pll. i and ii; fig. 2. The Buchanan gravels: an inter* 
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ffUcial deposit in Buchanan oonnty, Iowa, by Samuel CalTin, pp. 58-60 ; pU. in, ly. Beoent 
diaooTeries of glaoial soorings in southeastern Iowa, by Francis M. Fultz, pp. 60-(S2. Recent 
developments in the Dubuque lead and sine mines, by A. G. Leonard, pp. 64-66. The area 
of slate near Nashua, N. H., by J. L. Tilton, pp. 66-71 ; pL v ; fl«. 3. Notes on the geology 
of the Bo8]x>n basin, by J. L. Tilton, pp. 72-74 ; 1 map. Two lemarlcable cephalopoda from 
the Upper Paleosoic, by Charles B. Keyes, pp. 76-78; fig. 4. Variation in the position of 
the nodes on the axial segments of pygidium of a species of Encrinurus^ by William Har- 
mon Norton, pp. 79-82. A theory of the loess, by B. Shimek, pp. 82-89. Perfect flowers of 
Salix amygdaloidet Ands., by B. Shimek, pp. 89-90; fig. 5. Notes on forest distribution in 
Iowa, by T. H. If acbride, pp. 96-101. The nomenclature question among the slime moulds, 
by T. H. Macbride, pp. 101-106. Notes on the flora of western Iowa, by L. H. Pammel, 
pp. 106-135. Some notes on chromogenic bacteria, by L. H. Pammel and Bobert Combs, 
pp. 135-140. Fungous diseases of plants at Ames, Iowa, 1895, by L. H. Pammel and Oeo. W. 
Carver, pp. 140-148. Some anatomical studies of the leaves of Sporobulus and Panicum, 
by Emma Sirrine and Emma Pammel, pp. 148^159; pL vi. A comparative study of the 
spores of North American ferns, by C. B. Weaver, pp. 159-161 ; pL yn. Inoculation experi- 
mente with Oymnotporangium maeropus Lk., by F. C. Stewart and O. W. Carver, pp. 
162-169. Preliminary notes on the Iowa entomostraca, by L. S. Boss, pp. 170-178. The 
anatomy of Sphaerium sulcatum Lam., by Oilman A. Drew, pp. 173-181 ; plL ym, ix, x. A 
study of the genus CUutoptera^ by Elmer D. Ball, pp. 182-193; plL xi-xiy. Obeervations 
on the Cicadidfe of Iowa, by Herbert Osbom, pp. 194-203. Biologic notes on certain Iowa 
insects, by Herbert Osbom and C. W. Mally, pp. 203-218; figs. 7-13. Contributions to a 
knowledge of the Thripids of Iowa, by Alice M. Beach, pp. 214-228. 
Iowa Oeologioal Survey: 

Vol. IV, 19 X 27 cm., bound in green doth. Annual report for 1894. 

Vol. V. Annual report for 1895, 452 pp. ; 14 pll. ; 7 maps (colored) ; 72 figs. Report of 
state geologist, Samuel Calvin, pp. 1-31. Geology of Jones county, by Samuel Calvin, pp. 
85-112; 2 pll. ; 8 figs. ; 1 colored map. Geology of Washington county, by H. Foster Bain, 
pp. 115-173; 1 pi.; 1 colored map; 7 figs. G^logy of Boone county, by Samuel Walker 
Beyer, pp. 177-239 ; 16 figs. ; 2 colored maps. Geology of Woodbury county, by H. Foster 
Bain, pp. 243-299 ; 1 pi. ; 2 colored maps ; 12 figs. Geology of Warren county, by J. T. Tilton, 
pp. 303-859 ; 4 pll. ; 1 colored map ; 8 figs. Geology of Appanoose county, by H. Foster Bain, 
pp. 363-438; 8 pll. ; 1 colored map; 20 figs. 

Iowa Cm,— Iowa Academy of Sciences. ( See Des Moines.) 
State HUtorioal Society: 

Documentary material relating to the history of Iowa. No. 1, edited by Benjamin F. 
Shambaugh, 24 pp. 

No. 2, pp. 25-44. 

No. 5, pp. 101-132. 

No. 6. pp. 133-184. 

Iowa Historical Lectures, delivered before the State Historical Society, Iowa City, 1892, 
92 pp. 

Iowa Historical Record, quarterly, Vol. V, Nos. 1, 2, and 3, 1889, pp. 193-336; steel en- 
gravings of James Lee, Gov. Buren B. Sherman, and George Wasliington. 

Vol. XI. Nos. 1-4, 1895, pp. 193-384 ; steel engravings of Thomas S. Wilson, Amos Dean, 
Lyman Parsons, Rev. W. Avery Richards, Charles Aldrich, Silas Totten, and Geo. R. Car- 
roU. 

Vol. XII, Nos. 1-3, 1896, pp. 385-528; steel and other engravings of Hon. Joseph Williams* 
George Grover Wright, Francis Springer, and Samuel Storrs Howe. 

Sac City, Iowa,— FVed. R, Stearns <t Co., Publishers: 

The American Magazine of Natural Science, a monthly devoted to the study of nature* 
Vol. II, No. 7, Sample copy, pp. 78-90+vi. 

KANSAS. 
Atchison.— AT. B. Knerr^ Ph. D.: 

The Midland. June, 1895, contains : The double tree, by W. B. Werthner, 2 pp. ; 1 pi. 
The Midland, June, 1806, contains: The Midland dog's-tooth violet, by E. B. Knerr, 5 pp. ; 
1 colored plate ; 2 figs. 

"KwraQRAU.—Atrhison County High School: 

High School Quarterly. Vol. II, No. 1, 14 pp. 

Lawbbncb.— George I. Adams, Ph. D.: 

Extinct Felide of North America, pp. 419-444 ; 3 pll. From American Journal 
Vol. I, June, 1896. Digitized by 
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£, H, 8. Bailey t PK Z>., Kan^u State Univertity: 

Natural gas and ooal oil in Kanias, by E. H. S. Bailey, 14 pp. From Kan. UniT. Qoar., 
VoL IV., No. 1, 18B5. 
Arnold BmcK, State Univertity: 

ProlectiTe ffronpe of perspeetiTe coUineations in the plane treated synthetically, by 
Arnold Emch, 85 pp. ; 13 figs. 
Ephraim Miller^ Ph. £>., Kantat State University: 
Outline of mathematical work, by B. Miller, 12 pp. 

A new theory of the surface markings of the moon, by E. Miller, 6 pp. -From Popular 
Astronomy. 
Astronomy in the high schools, by E. Miller, 4 pp. From Popular Astronomy. 

University of Kanea* : 

Catalogue of the UniTorsity for the year 1885-*95, 146 pp. ; 1 half-tone plate. 

Catalogue of the School of Law for collegiate year 1805-'96, 20 pp. ; 1 half-tone plate. 

Catalogue of the School of Pharmacy for the collegiate year 1805-'96, 38 pp. ; 4 half-tone 
plates. 

Bulletin of the Uniyersity Extension lecture courses for academic year 1886-*97, May, 
13M, 88 pp. 

Bulletin of the Department of Mathematics and Astronomy, 1806-'97, May, 1896, 7 pp. 
University of Kansas Oeological Survey ^ Erasmus Haworth, Geologist: 

The UniTersity Oeological Surrey of Kansas, YoL I, 19x25 cm., 830 pp. ; 31 pll. ; 9 figs. 
Geologic section from Gslena to Wellington, by Qeorge I. Adams, pp. 16-30 ; 1 pL Geologic 
section across the Flint hills along the Missouri Pacific railroad, beginning at Cedarrale 
and extending to Winfleld, by C. N. Gould, pp. 31-31 ; 1 fig. Geologic section from Baxter 
Springs to the Nebraska line, by Erasmus Haworth and John Bennett, pp. 35-71 ; 1 pi. ; 2 
figs. Geologic section along the Neosho and Cottonwood riyers, by M. Z. Kirk, pp. 72-86; 
1 pi. Geologic section along the Missouri Pacific railroad from the state line. Bourbon 
county, to Yates Center, by John Bennett, pp. 86-96; 1 pi.; 1 fig. Geologic section from 
state line, opposite Boioourt, to Alma, princiiudly along the Osage river, by John G. Hall, 
pp. 99-106; 1 pi. Geologic section along the Kansas river from Kansas City to McFarland, 
including a section along Mill creek, by John Bennett, pp. 107-124; with an addendum, by 
Geo. I. Adams, pp. 124-128; 1 fig. ; 1 pi. Geologic section from Coffeyville to Lawrence, by 
Erasmus Haworth, pp. 129-139; 1 pi. Geologic section from Atchison to Barnes, along the 
Central branch of the Missouri Pacific railroad, by E. B. Knerr, pp. 140-144 ; 1 pL Resume 
of ^e stratigraphy and correlations of the carboniferous formations, by Erasmus Haworth, 
pp. 195-217 ; 8 pll. ; 3 figs. The coal fields of Kansas (preliminary), by Erasmus Haworth, 
pp. 218-251. Oil and gas in Kansas (preliminary), by Erasmus Haworth, pp. 282-245. Surface 
gravels of the Carboniferous area, by Erasmus Haworth, pp. 246-255. The coal-measure 
soils (preliminary), by Erasmus Haworth, pp. 256-269. Preliminary catalogue of the in- 
vertebrate paleontology of the Carboniferous of Kansas, by John Bennett, pp. 270-310. 

The Kansas University Quarterly, Vol. Ill, Nos. 3 and 4, pp. 165-810 + xiv; pll. xrv-xxi; 
1 map ; several figures. New or little-known extinct vertebrates, by S. W. Williston, pp. 
165-176; pU. xrv-xix. Cnephalia and its allies, by W. A. Snow, pp. 177-186. A new species 
of Pelecocerat by W. A. Snow, p. 187. Exotic Tabanidie, by S. W. Williston, pp. 189-196. 
Chemical analysis of counterfeit gold dust, by V. L. Leighton and H. P. Cady, pp. 197-200. 
The temperature sense, by William Newton Logan, pp. 201-204. American Platypezidte, by 
W. A Snow, pp. 205-207. Semi-arid Kansas, by S. W. Williston, pp. 209-216; with map of 
Kansas. Collection and storage of water in Kansas, by E. C. Murphy, pp. 218-224 ; with 
map of Kansas. Diptera of Colorado and New Mexico, by W. A. Snow, pp. 225-248. Sup- 
plementary list of North American Syrphidee, by W. A Snow. pp. 249-262. Dialysis and 
Triptotrieha, by S. W. Williston, pp. 263-286; fig. 1. New BombyUidae. by S. W. Williston. 
pp. 267-269. The stratigraphy of the Kansas coal measures, by Erasmus Haworth, pp. 
271-290 ; figs. 1 and 2. Division of the Kansas coal measures, by Ifoasmus Haworth, pp. 291- 
296; figs. 3 and 4. The coal fields of Kansas, by Erasmus Haworth, pp. 297-310; plL xx 
and XXI. 

Vol. IV, Nos. 1-4, 260 pp. ; 4 pll. ; 35 figs. Natural gas and ooal oil in Kansas, by E. H. S. 
Bailey, pp. 1-14. Experiments in the solution of the labor problem, by F. W. Blackmar, pp. 
15-30. The servant-girl problem, by Martha Boutelle Snow, pp. 31-40. The condition of 
packing-house employees, by A. E. Moody, pp. 41-60. Note on the mandible of Ornitho- 
stoma^ by S. W. Williston, p. 61 ; pi. i. Notes on air resistance and pressure, by E. 0. 
Murphy, pp. 63-66; pi. ii. The Coffey ville explosion, by Erasmus Haworth, pp. 67-70. 
Projective transformations, by H. B. Newson, pp. 71-92 ; figs. 1-5. Theoretical and meas- 
ured pumping power of windmills, by E. C. Murphy, pp. 93-106 ; figs. 1-11. Two remarkable 
new genera of diptera, by S. W. Williston, pp. 107-110. Involutoric transformation of the 
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straight line, by Arnold Emch, pp. 111-116; fl«r. 1* On Toxotrypatia of Genteeoker, by W. 
A. Snow, pp. 117-119; 1 fl«. A onirimeter, by W. R. Crane, pp. 121-124; fl^. 1. The sands 
of the Kansas river valley, by M. Z. Kirk, pp. 12Shl28. Bibliography of North American 
dlpterology. 1878-*9ft, by S. W. Williston. pp. 129-144. "Horsebacks" in the Kansas coal 
measures, by W. R. Crane, pp. 14^152 ; figs. 1-5. A preliminary report on the glaciated 
«rea of Kansas, by Earl G. Swem, pp. 158-160. A geological section at Providence, Mis- 
3oari, by Alban Stewart, pp. 161 and 162. Notes on discharge of the Kansas river, by E. C. 
Murphy, pp. 16^^168; figs. 1-5. Supplementary notes to the article on continuous groups, 
by H. B. Newson. pp. 169 and 170. Fissicom Tachinidee, by S. W. Williston, pp. 171 and 172 ; 
figs. 1 and 2. List of Asilldie, supplementary to Osten Sacken's catalogue of North Ameri- 
-can diptera, 1879-'95, by W. A. Snow, pp. 178-190. On the skull of Omithottomat by S. W. 
Williston, pp. 195-196; pi. I. Bibliography of North American diptera. Part II. ByS.W. 
Williston, pp. 199-204. Involutoric collineations in plane and space, by Arnold Emch, pp. 
205-218 ; figs. 1-3. A study of the type of the Greek epitaphios with sx>ecial reference to the 
oration in Thucydides, by David H. Holmes, pp. 219-296 ; figs. 1-5. A new species of Di- 
nietis from the White-river Miocene of Wyoming, by Elmer S. Biggs, pp. 287-242 ; 1 fig. Con- 
tinuous groups of projective transformations, by H. B. Newson. Part II. Pp. 248-250; 
figs. 1 and 2. 

Vol. V, No. 1, 80 pp. ; 2 pll. ; 18 figs. Projective groups of perspective collineations in the 
plane, treated synthetically, by Arnold Emch, pp. 1-86; figs. 1-13. Hoplophoneiu oeci- 
(lentaliMy by E. S. Riggs, pp. 87-52 ; pi. i. On the dermal covering of ffetperomU, by S. W. 
Williston, pp. 68 and 54 ; pi. n. The duty of the scholar in politics, by Frank Hey wood 
Hodder, pp. 55-78. Continuous groups of projective transformation, treated synthetically, 
by H. B. Newson, pp. 81-08; 8 figs. Theory of compound curvet in railroad engineering, by 
Arnold Emch, pp. 99-108; 8 figs. 

Manhattan.— iTanxaf State Agricultural College: 

Annual report for 1896. 

Tenth Biennial Report of Board of Regents and faculty, 1896-'96, 98 pp. ; 10 half-tone 
plates. 

Bulletins : No. 49, May, 1895. Cattle poisoning by potassium nitrate — masti^, 18 pp. 

No. 50, June, 1895. Kansas Weeds, I — seedlings, 54 pp. ; 9 pll., including drawings of 145 
species of Kansas weed seedlings. 

No. 51. Steer Feeding, IV — a comparison between pure-bred shorthorns and scrubs. 

No. 52. Kansas weeds — preliminary circular on distribution. 

No. 58. Pig-feeding Experiments with com, whejat, Kaffir com, and cottonseed. 

No. 54. Experiments ¥rith oats. 

No. 55. Small Fruits by irrigation. 

No. 56. Experiments with Com and Kaffir com. 

No. 57, June, 1896. Kansas weeds. III— a descriptive list, with distribution, 64 pp., in- 
•cluding 27 pp. of plates, showing drawings of 209 species of common Kansas weeds, by Miss 
Bertha Kimball and Mr. Geo. L. Clothier, and as many diminutive maps of Kansas, each 
ahowing the distribution through the state of one weed, by Prof. A. S. Hitchcock. 

No. 58, June, 1896. Cornstalk disease of cattle — preliminary bulletin, pp. 65-78. 

No. 69, August, 1896. Experiments with wheat, pp. 89-106. 

No. 60, September, 1896. Steer-feeding Experiments, series V, pp. 107-146. 

No. 61, November, 1896. Kaffir com, com, and soy-bean meal for feed for pigs and cattle, 
pp. 147-168. 

No. 62. Com Smujt, by A. S. Hitchcock and J. B. S. Norton, pp. 169-212 ; 10 pll. 
A. 8. HUchcocky AuOior: 

Grasses of Kansas. From Transactions of the Kansas Academy of Science, 1888-'94, pp. 
135-149; 2 pll. 
Lora L, Water g. Author: 

Erysipheie of Kansas. From Transactions of the Kansas Academy of Science, 1808-*94, 
5 pp. ; 2 pll. 

MocKPonT.—Elam Bartliolomew, Author: 

New Kansas Fungi, by J. B. Ellis and Elam Bartholomew. From Erythea, pp. 1-4, 23-29, 
79-63. 

TopSKA.— ^ diutant General of the State of Kansa s : 

Tenth Biennial Report, 189&-*96, bound in blue doth, S. M. Fox, Adjutant General, 104 pp. 
Attorney General: 

Tenth Biennial Report, 1896-'96, bound in blue cloth, F. B. Dawes, Attorney General, 106 pp. 
Biaie Board of A griculture : i 

T^nth Biennial Report, Vol. XV, 1896-'96, bound in cloth, F. D. Coburn, Secretary, 865 p|!^LC 
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■StcUe Board o/Managert of World^* Coluinbian Exposition: 

Kansas Exhibit at the World's Fair, 1888, 21 pp. 

Mineral Resouroes of Kansas, 1888, 28 pp. 

Geology and Mineral Resonrces of Kansas, by Bobert Hay, 66 pp., with map of the state 
and several plates and flgnres. 

World's Fair report, 1898, 60 pp. 
CommiMsioner of Forestry: 

Report of the Commissioner of Forestry for the two years ending Jane 80, 18M, by £. W. 
Wheeler, Comipissioner, 32 pp. 
SUUe Board of Health: 

Fourth Annual Report, 1888. bound in green cloth, 845 pp. 

Fifth Annual Report, 1888, 363 pp. 

Sixth Annual Report, 1880, 262 pp. 

Seventh Annual Report, 1881, M. O'Brien, M. D., Secretary, 240 pp. 

Eighth Annual Report, 1892, 334 pp. 

Ninth Annual Report, 1883, Henry A. Dykes, M. D., Secretary, 388 pp. 

Tenth Annual Report, 1894, 205 pp. 

Eleventh Annual Report, 1885, Thomas Kirkpatrick, M. D., secretary, 185 pp. 
State Board of Railroad Commmlasioners : 

Annual Report for 1884, 399 pp., with map of Kansas. 
State Bureau of Labor: 

Tenth Annual Report, bound in brown cloth, by J. F. Todd, Commissioner, 229 pp. ; 10 ilL 

Eleventh Annual Report, by Wm. G. Bird, Commissioner, 211 pp. ; 18 ill. 
Secretary of State : 

Tenth Biennial Report, 1895-'96, by W. C. Edwards, Secretary of State, 116 pp. 
Statfi Auditor: 

Tenth Biennial Report of Auditor of State, 1895-'96, by George E. Cole, Auditor of State,. 
358 pp. 

State HUtorical Society: 

Tenth Biennial Report, 1895-'96, bound in doth, by F. G. Adams, Secretary, 188 pp. 
Kansas Historical Collections, VoL V, 695 pp. 
State Horticultural Society: 

Fourth Biennial Report, bound, 1894, by William H. Barnes, Secretary, 100 pp. 
State Inspector of Coal-Mines: 

Seventh Annual Report, for the year ending December 31, 1894, 71 pp. 
Eighth Annual Report, Bennett Brown, inspector, 1895, 213 pp. Geological map of Kansas. 
State Librarian: 

Tenth Biennial Report, by James L. King, State Librarian, bound in black cloth, 58 pp. 
State Superintendent of Public Instruction: 

Tenth Annual Report, 1895-'96, bound in purple cloth, by Edmund Stanley, Superintend* 
ent, 248 pp. 
Laws for the common schools of Kansas, unbound, 1895, 161 pp. 
State Treasurer: 

Tenth Biennial Report of State Treasurer, 1895-*96, bound in cloth, by Otis L. Atherton, 
State Treasurer, 44 pp. 
Superintendent of Insurance : 

Twenty-fourth Annual Report, 1894, by S. H. Snider, Superintendent, 255 pp. 
Twenty-fifth Annual Report, for 1895, bound in black cloth, by George T. Anthony, Super- 
intendent, 295 pp. 
Oeorge H. Hughes j North Topeka: 

American Naturalist, Vol. V, bound, 806 pp. ; 2 pll. ; 134 figs. 
T. B, Jennings, Topeka: 

History of the Fisheries of New South Wales, 126 pp. ; 21 pll. ; 3 figs. ; 7 maps. 
Local Weather Lore, by W. A. Butler. From American Meteorological Journal, Decem- 
ber, 1884, 4 pp. 

Thunder-storms, by M. O. Veeder. From the Proceedings of the Rochester Academy of 
Science, 15 pp. ; 1 pi. 

U. S. Weather Bureau bulletins : No. 2. Notes on a new method for the discussion of 
magnetic observations, by Frank H. Bigelow, 40 pp. ; 1 pi. 

5. Observations and experiments, fluctuations in the level and rate of movements of 
ground-water, on the Wisconsin Agricultural Experiment Station farm-^t Whitewater^ 
Wis., 75 pp. ; 6 pll. ; 37 figs. Digitized by LjOC 
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8. Report on climatoloflry of cotton plant, by P. H. Mell, 68 pp. ; 7 charts. 

9. Report on the forecasting of thnnder'Storms during the summer months of 1892, 54 pp. ; 
4 charts. 

John MacDonald^ Editor: 

Western School Journal, 20x25 cm. Vol. KKII, 1895, 278 pp. ; ill. VoL XXIII, 1896, 270 
pp.; ill. 
Henry W» Roby, Autfior: 

Medicine and surgery in the twentieth century, from the Homeopathic Physician for 
July, 1886, 7 pp. 
B. B. Smyth, Author: 

Harmonic Forms, from Transactions of the Kansas Academy of Science, 1893-*94, 72 pp. ; 
78flg8, 

Terminal Boulder Belt in Shawnee county, from Transactions of the Kansas Academy of 
Science, 1893-'94, 7 pp. ; 1 n^ip. 
Alton H. Thompson: 

Science. Vols. X, XI, XII, XX, XXI, and Vols. Ill and IV, new series ; 7 volumes in all. 
Nature. Bound in black cloth, leather back, 10x28 cm. Vols. XIII, XIV, XVI, XVIII, 
XIX ; 5 Tolumes in all. 

MAINE. 
POBTLAND.— Pw^tond Society of Natural History : 

Supplement to the Portland Catalogue of Maine Plants, by Merritt L. Femald. From 
Proceedings, 1895, pp. 73-96. 
Edward L, Rand, Author: 

Preliminary Catalogue of the plants growing on Mount Desert and adjacent islands, 
bound in linen, by Edward L. Rand and John H. Redfleld, 286 pp. ; 1 map. 

MARYLAND. 

BkhTiMOiM,— Johns Hopkins University: 

Circulars 108-127. Vol. XIII. The herbarium and library of Capt. John Donnell Smith, 
by John P. Lotsy, pp. 22-25. Sixth annual excursion of geological department, 1893, by 
George H. Williams, pp. 26-27. Morphological notes from biological labora tory , by William 
K. Brooks, pp. 57-64. Notes from the astronomical department, pp. 65-69. Notes from the 
physical laboratory, edited by Joseph S. Ames, pp. 78-80. Notes from the geological labora- 
tory, edited by George H. Williams, pp. 81-86. 

VoL XIV. The origin of the oldest fossils and the discovery of the bottom of the ocean, 
by W. K. Brooks, pp. 11-16. New method of quantitative determination of nitrous oxide, 
by George T. Kemp, pp. 17-19. Special perturbations due to the elliptic figure of a plant, 
by Charles Lane Poor, pp. 19-20. Notes from the biological laboratory, pp. 73-81 ; 1 pi. 

VoL XV. Notes from the geological laboratory, pp. 1-20 ; 1 pi. E£Peot of pressure on the 
wave lengths of lines in the arc spectra of certain elements, by W. J. Humphreys and J. F. 
Noller. Notes from biological laboratory, pp. 75-89. 

MASSACHUSETTS. 

Boston.— -4 m^Hcon Academy of A rts and Sciences: 

Proceedings, New Series. VoL XXX, May, 1894, to May, 1895, 626 pp. ; 6 pll. ; about 16 figs. 
On the determination of sulphur in volatile organic compounds, by Charles F. Mabery, 
pp. 1-8. Double haloid salts of antimony, calcium, and magnesium, by Francis Gano 
Benedict, pp. 9-16. North American CeuthophiUj by Samuel H. Scudder, pp. 17-113. Mexi- 
can plants, by B. L. Robinson and M. L. Femald, pp. 114-123. Nitroparafi^e salts, by J. U. 
Nef, pp. 124-148. Bivalent carbon, second paper, by J. U. Nef, pp. 151-193. Batteries in 
multiple arc, by B. O. Peirce, pp. 194-199. Cell lineage of the ascidian egg, by W. £. Castle, 
pp. 200-217 ; plL i and n. Wave lengths of electricity, by Charles E. St. John, pp. 218-246 ; 
figs. 1-9. Heat method for measuring the coefficient of self-induction, by P. G. Spalding 
and H. B. Shaw, pp. 247-250; figs. 1 and 2. Complex inorganic acids, by Wolcott Gibbs, 
pp. 251-282. Blastodermic vesicle of Sus scro/a, by A. W. Weysse, pp. 283-322 ; plL i-iv. 
Ternary mixtures, by Wilder D. Bancroft, pp. 324-368. Atomic weight of strontium, by 
Theodore William Richards, pp. 369-389 ; 2 figs. Electrical resistances of certain poor con- 
ductors, by B. O. Peirce, pp. 390-395; figs. 1-4. Uredo polypodii, with plate, by B. M. Dug- 
gar, pp. 396-400. Trinitrophenylmalonic ester, by C. Loring Jackson and C. A. Soch, pp. 
401-408. Acetals from quinones, by C. Loring Jackson and H. S. Grindley, pp. 409-457. 
Cupriammonium salts, second paper, by Theodore William Richards and Andrew Render. 



son Whitridge, pp. 458-466. Notes on Laboulbeniacee, by Roland Thaxter, pp. 467-48L 
Experiments an^ observations on the summer ventilation and cooling of hospitals, 
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Morrill Wyman, pp. 482-480. Experiments on the relation of hjrsteresis to temperature, bjr 
Frank A Laws and Henry E. Warren, pp. 49(Hi02 ; figs. 1-^ 

Vol. XXXI, May, 1805, to May. 1806, 408 pp. ; 1 pi. : 13 figs. On the composition of the Ohio 
and the Canadian sulphur petroleums, by Charles F. Mabery, pp. 1-66. On the occlusion 
of baric chloride by baric sulphate, by 6. W. Richards and H. G. Parker, pp. 67-77. Cupri- 
ammonium double salts, third paper, by T. W. Blchards and G^rge Oenslager, pp. 7&-86. 
On the cuprianiline acetobromides, by T. W. Richards and Frederick Charles Moneton, 
pp. 87-06b Hie chemical potentials of the metals, by Wilder D. Bancroft, pp. 0&-122. On 
the behayior of certain derivatives of benzol containing halogens, by C. Loring Jackson and 
Sidney Calvert, pp. 123-135. Bromine derivatives of metaphenyline diamine, by C. Loring^ 
Jackson and Sidney Calvert, pp. 136-157. A revision of atomic weight of sine. I. Analysis 
of zincic bromide, by T. W. Richards and E. T. Rogers, pp. 150-180. Note on the automor- 
phic linear transformation of a bilinear form, by Henry Taber, pp. 181-102. Thermo- 
electric interpolation formulae, by S. W. Holman, pp. 103-217 ; 1 fig. Melting points of 
aluminum, silver, gold, copper, and platinum, by S. W. Holman, with R. R. Lawrence and 
L. Barr, pp. 21^233; 5 figs. Calibration of Le Chatelier thermo-eclectric pyrometer, by 
S. W. Holman, pp. 234-244 ; 2 figs. Methods of cooling correction, by S. W. Holman, pp. 
245-254; 2 flgs. On some points in the development of lecidia, by H. M. Richards, pp. 255- 
270 ; 1 pL On the thermal conductivity of mild steel, by Edwin H. Hall, pp. 271-302 ; IS figs. 
The outline of Cape Cod, by Wm. M. Davis, pp. 303-332 ; 6 figs. Preliminary notes on the 
embryology of the star-fish {Astericu paUida)^ by Seitaro Goto, pp. 333-835. The group of 
real linear transformations whose invariant is an alternate bilinear form, by Henry Taber, 
pp. 836-337. 

VoL XXXII, No. 1. The following articles, by B. L. Robinson and J. M. Greenman, pp. 
1-61 : Revision of the genus Tridnz. Synopsis of the Mexican and Central American spe- 
cies of the genus Calea. A provisional key to the species of PorophyUutn ranging north 
of the Isthmus of Panama. Descriptions of new and little-known phanerogams chiefly 
from Oaxaca. No. 2. A revision of the Atomic Weight of Magnesium, by T. W. Richards 
and H. G. Parker, pp. 55-73; 3 figs. 

Boston Society of Natural HUiory : 

Proceedings, Vol. XXI, Part III, October, 1881. to January, 1882. Some points relating to 
the geological exploration of the fortieth parallel, by M. E. Wads worth, pp. 243-274. On the 
relation of the Quincy granite to the primordial argilUte of Braintree, Mass., by M. E. 
Wadsworth, pp. 274-277. On the classification of the textures and structures of rocks, by 
W. O. Crosby, pp. 270-288. On the trachyte of Marblehead Neck, Mass., by M. E. Wads- 
worth, pp. 288-204. Temperature of trees, by D. P. Penhallow, 204-208 ; 1 pL On the claws 
and spurs on birds* wings, by* J. Amory Jeffries, pp. 301-306. On some dififerences in mouth 
structure of tadpoles of the anourous batrachians found in Milton, Mass., by Mary H. 
Hinckley, pp. 307-314. On the classification of lake basins, by W. M. Davis, pp. 315-852. 

Vol. XXVI, Part IV, November, 1804, to May, 1885 ; pp. 303-562 ; pi. v ; 2 maps ; figs. De- 
scriptions of certain lepidopterous larvie, by Harrison G. Dyar, pp. 304-403: figs. 1-4. <}eo- 
, graphical distribution of the eastern races of the cotton-tail (Lepu$ sylvatieus Bach.), by 
Outram Bangs, pp. 404-414. The origin of the Arkansas novaculites, by L. S. Griswold, pp. 
414-421. The Tusayan new fire ceremony, by Dr. J. Walter Fewkes, pp. 422-458. Introitns 
vaginae of certain] Muridee, by G^errit S. Miller, jr., pp. 450-468; pi. v. Karyokinesis and 
the fertilization of the ovum, by Prof. Edmund B. Wilson, pp. 460-473. Origin of the 
lower Mississippi, by L. S. Griswold, pp. 477-470 ; 1 map. Geographic development of Crow- 
ley's Ridge, by C. F. Marbut, pp. 470-488 ; figs. 1-3. Remarks on the cuspate capes of the 
Carolina coast, by Cleveland Abbe, jr., pp. 480-107 ; flgs. 1 and 2. Southwestern part of the 
Boston basin, by J. L. Tilton, pp. 600-506 ; 1 map. Notes on North American mammals, by 
Outram Bangs, pp. 520-546. Cerro Viejo and its volcanic cones, by J. Crawford, pp. 546-557. 

VoL XXVII, Part I. Notes on the synonymy of the North American mink, with descrip- 
tion of a new subspecies, by Outram Bangs, pp. 1-6 ; 2 pll. The anatomy and histology of 
Caudina arenata Gould, by John Hiram Gerould, pp. 7-74 ; 8 pll. The beach mouse of 
Muskeget island, by Gerrit S. MiUer, jr., pp. 75-87 ; 1 pL Conditions and effects of the ex- 
pulsion of gases from the earth, by N. S. Shaler, pp. 80-106. Proceedings of the annual 
meeting, May 6, 1806, pp. 107-126. On the larvte of higher bombyces (Agrotides Grote), by 
Harrison G. Dyar, pp. 127-147 ; 1 flg. The Jura of Texas, by Jules Marcou, pp. 140-158. An 
important addition to the fauna of Massachusetts, by Outram Bangs, pp. 150-161. On the 
fracture system of joints, with remarks on certain great fractures, by J. B. Woodworth, 
pp. 163-183; 5 pll. Some facts in regard to the distribution of certain mammals in New 
England and northern New York, by Charles F. Bachelder, pp. 186-103. A new occurrence 
of carboniferous fossils in the Narragansett basin, by Myron L. Fuller, pp. 105-100. List 
of exotic orthoptera described by S. H. Scudder, 1868-'70, with revisioiyof their nmnen- 
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datare, by Samoel H. Soudder, pp. 201-218. Thomas Tracy Boave. Memorial meeting of 
the Boeton Society of Natural History, December 2. 1886, pp. 219-241. 
McuaaehiuetU Stale Board of Agrieulhurt: 

Bulletin, Vol. — , No. 4, March, 1886. 1. Tobaioiiliii — what it is ; how it is used ; what it 
does, by Prof. James B. Paige, pp. 841-946. 2. Birds as piotectors of orchards, by £. H. 
Forbush, pp. 347-982. Insecticides, by A. H. Kirkiand, pp. 368-871 ; 8 Acs. 4. Hints on land 
drainage, by Wm. Wheeler, pp. 372-384. The San Jose scale, by Prof. G. H. Pemald, pp* 
385-384; 5 figs. 

Report on the Gypsy Moth, PorthetHa dUpar (Linn.), 1896, by Edward H. Forbnsh and 
Charles H. Femald, pp. xii + 496; 66 pU. (4 colored) ; 5 maps ; 37 figs. Appendices, pp. i-c. 
Ma»»achusettM Horticultural Society ^ Robert Manning^ Secretary: 

Transactions of the Massachusetts Horticultural Society for the year 1894, Part II, pp. 
20(M44, Reports. 

For the year 1896, Parts I and II, 350 pp. ; 4 illustrations ; 7 figs. Days with our birds, by 
Mrs. Kate Tryon, pp. 9-18. Flower-pots and their manufacture, by A. H. Hews, pp. 14-22. 
Fungous diseases of ornamental plants, by Byron D. Halsted, pp. 22-87 ; figs. 1-5. Hardy 
plants and shrubs and their arrangement, by J. Wilkinson Elliott, pp. 36-54. Glass houses, 
their construction and heating, by Henry W. Gibbons, pp. 55-75 ; figs. 1 and 2. Economic 
entomology in relation to trees, shrubs, and plants, in parks and private grounds, by Ed- 
mund B. Southwick, pp. 76-85. Experimental eyolution amongst plants, by Prof. L. H. 
Bailey, pp. 8&-100. A talk on gardens, by David HiU Ckxtlidge, Jr., pp. 101-115. Bndding 
and grafting, by Jackson Dawson, pp. 115-136. Some notes on tomatoes, by W. M. Munson, 
pp. 136-148. Edible native fungi, by Hon. John M. Kinney, pp. 149-158. Commercial fertil- 
izers in horticulture, by Prof. W. H. Jordan, pp. 158-175. Part U, pp. 177-850, Reports. 
Schedule of prizes for 1896, 48 pp. 

For the year 1886, Part 1, 187 pp. ; 8 figs. Some scale insects, by L. O. Howard, pp. 94-98 ; 
illustrations. Some tendencies and problems in the evolution of species among parasitic 
fungi, by George F. Atkinson, pp. 98-118. 
Estea A Lauriat: 

Catalogues. 

CkMBBJSiQi^— Cambridge Entomological Club: 

Pysche, a Journal of Entomology, VoL VII, Nos. 224-248, pp. 168-468; 45 figs. Converg- 
ence and poecilogony among insects, by Alfred Giard, Paris, France, pp. 171-175. Prepara- 
tory stages of Sphinx vcuIUi Strecker, by Harrison G. Dyar, p. 177. Check-list of African 
Coccidie, by T. D. A. Cockerell, p. 178. On the Rhopalomeride, by S. W. Williston, pp. 
188-187. Life-history of Cli*iocampa fragUit Stretch, by H. G. Dyar, pp. 189-191. Two 
new species of Entomobrya^ by F. L. Harvey, pp. 196-199 ; figs. 1-3. The Tipulid genera 
Bitlacomorpha and Pedieia^ by J. M. Aldrich, pp. 200-202 ; 1 fig. New North American 
Odonata, by Albert P. Morse, pp. 207-211, 274, 275. Description of some of the larval stages 
of Amphion nessusi by Caroline G. Soule, pp. 212-213. A comparison of Colias hec^ with 
Coliat meadii and Colias elis^ by Thomas E. Bean, pp. 219-229. On a rational nomencla- 
ture of the veins of insects, especially those of Lepidoptera, by A. S. Packard, pp. 285-241 ; 
8 figs. Notes on the winter insect fauna of Vigo county, Indiana, by W. S. Blatchley, pp. 
247-250, 267-270, 279-281, 336-310, 379-381, 399-401, 434-437, 455-458. Eggs of the ox-louse, 
Hoematopintut vUula L., by F. L. Harvey, pp. 250 and 251; 1 fig. Life-history of Clisio- 
eampa pluvialis Dyar, by H. G. Dyar, pp. 259-260; 2 figs. Woolly leaf-gall made by a 
species of Callirhytii on scrub oak, by C. H. Tyler Townsend, pp. 262 and 263. New North 
American Odonata, by Albert P. Morse. Some habits of Formica obscuripet Forel, by 
George B. King, pp. 281-283. Revision of the species of SpTiaragemon^ by Albert P. Morse, 
pp. 287-299 ; 14 figs. Notes on the habits of Trypoxylon rubrocinctum and T. albopiloaumt 
by George W. Peckham and Elizabeth G. Peckham, Milwaukee, Wis., pp. 803-306. The 
Ephemeridae and venation nomenclature, by Vernon L. Kellogg, pp. 311-315; figs. 1-4. 
Notes on the Acridids of New England, by Albert P. Morse, pp. 323-327, 342-344, 382-384, 402- 
408, 407-411, 419-422, 443-445; pi. vn. Species of ExorUta of temperate North America, by 
C. H. Tyler Townsend, pp. 32^-331. New species of PapiritUt by Justus Watson Folsom, 
pp. 844-345. The hibernation of aphides, by Clarence M. Weed, pp. 351-862 ; 1 fig. Coleop- 
tera found with ants, by H. F. Wickham. Third i>aper, pp. 370-372. The Mallophaga, by 
Vernon L. Kellogg, pp. 375-379. Neelus murinus, representing a new Thysanuran family, 
by Justus Watson Folsom, pp. 391-392; pi. vni. A new structural character in insects, by 
R. A. Cooley, pp. 395-398; pL ix. The condition of Apatela^ by A. Raddiffe Grote, pp. 411- 
414. Preparatory stages of Coamo»oma avge Linn., by H. G. Dyar, pp. 414-416. A Thysan- 
uran of the genus A noura, by F. L. Harvey, pp. 422-423; 3 figs. Life-history of Ichthyura 
ttrigosa Grote, by Harrison G. Dyar, pp. 424-425. The species of Nemobitu found in North 
America, by Samuel H. Scudder, pp. 431-434. Some additional species of Prosapis, by %]r> 
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D. A. Cockerel], pp. 437-4S9. New Smynthnri, including myrmecopbyloas and aquatic 
species, by J. W. Folsom, pp. 446-450 ; 1 pi. Partial life-history of HalMdota cinctipet 
Grote, by Harrison G. Dyar, pp. 4S0-451. Life-history of Deilephila lineata, by Caroline 
G. Soole, pp. 458-460. Sapplement I. New North American Coccidae, bees, and other in> 
sects, by T. D. A. Cockerell, pp. 1-11, 15-32. New homoptera received from the New Mexico 
A«rricultarcd Experiment Station, by Carl F. Baker, pp. 12-14; fl«9. 1-4. Sapplement II. 
List of Mount Washington Coleoptera, by F. C. Bowditch, pp. 1-11. 

Mujteum of Comparative Zoology at Harvard College: 

Annual report of the curator, for 1894-*96, 58 pp. 

Bulletins : Vol. VII, No. 1. Notes on the geology of the iron and copper districts of Lake 
Superior, by M. E. Wadsworth, pp. 1-169 ; 6 plL 

Vol. X, No. 5. Results of dredging in Caribbean sea in 1878-'79. by U. S. C. S. S. ** Blake." 
Report on Ophiuroidea, by Theodore Lyman, pp. 227-287 ; 8 pU. 

Vol. XI, No. 11. On the development of Agalina, by J. Walter Fewkes, pp. 239-275 ; 4 pll. 

Vol. XII, No. 5. Results of dredging in Caribbean sea (1879-'80), by U.S. C. S. S. 
** Blake." Description of 13 species and two genera of fishes from the Blake collection, 
by G. B. Goode and T. H. Bean, pp. 153-170. 

VoL XVI, No. 3. Fossil plants collected at Golden, Colo., by Leo Lesquereux, pp. 43-60. 

Vol. XXV, No. 12. Reports on the dredging operations off the west coast of Central 
America to the Galapagos, to the west coast of Mexico, and in the Gulf of California, in 
charge of Alexander AgassiE. Art. XVI, die Pelagischen Copepoden, yon Wilhelm Giee- 
brecht, pp. 221-264; 4 pll. 

Vol. XXVI, No. 1. A reconnoissance of the Bahamas and of the elevated reefs of Cuba in 
the steam yacht " Wild Duck,'* January to April, 1893, by Alexander Agassiz, 204 pp. ; 
47 pU.; 37 figs. 

No. 2. A visit to the Bermudas in March, 1894, by Alexander Agassiz, pp. 205-282 ; SO plL ; 
8 figs. 

VoL XXVII, No. 1. Spermatogenesis of Calopteniu /etnur-rubrutn and Cicada tibicetit 
by E. V. Wilcox, 82 pp. ; 5 pll. ; 12 figs. 

No. 2. On the early development of Limax, by C. A. Kofoid, pp. 33-118 ; 8 pll. ; 5 figs. 

No. 3. Birds from Cocos and Malpelo islands, with notes on petrels obtained at sea, by 
C. H. Townsend, pp. 119-126; 2 colored pll. 

No. 4. Die Comatuliden, von C. Hartlaub, pp. 127-152 ; 4 pll. 

No. 5. Die Ostracoden, von G. W. Muller, pp. 153-170; 3 pll. 

No. 6. A preliminary catalogue of the processes concerned in ontogeny, by C. B. Daven- 
port, pp. 171-200; 31 figs. 

No. 7. The early embryology of dona inteatinalif Fleming (L.), by W. E. Castle, pp. 
201-280; 13 pU. 

Vol. XXVIII, No. 1. Fossil Sponges of the flint nodules in the lower cretaceous of Texas, 
by J. A. Merrill, pp. 1-26; 1 pi. 

2. The Elevated Reef of Florida, by Alexander Agassiz, with notes on the geology of 
southern Florida, by Leon S. Griswold, pp. 29-62 ; 26 pll. 

3. Notes on the Artesian Well sunk at Key West, Fla., in 1895, by E. O. Hovey, pp. 65-01. 
Vol. XXIX, No. 1. The Foraminifera, by Axel Goes, pp. 1-lOi; 9 pll. 

No. 2. The Reactions of Metridium to food and other substances, by G. H. Parker, pp. 
106-120. 

No. 3. The Anatomy and Histology of Caudina arenata Gould, by John Hiram Gerould, 
pp. 123-190; 8pU. 

No. 4. Furtlier Studies on the Spermatogenesis of Caloptenui femur-rubrwn^ by E. V. 
Wilcox, pp. 191-206; 3 pU. 

No. 5. The Development of the Wing Scales and their pigments in butterflies and moths, 
by Alfred Goldsborough Mayer, pp. 207-236; 7 pll. 

No. 6. Report on the Turbellaria collected by the Michigan State Fish Commission dur- 
ing the summers of 1893 and 1894, by W. McM. Woodworth, pp. 237-244 ; 1 pi. 

Vol. XXX, No. 1. The Early Development of Aaplanchna herrickii De Gueme, by Henry 
S. Jennings, pp. 1-116 ; 10 pll. 

No. 2. Some variations In the genus EuoopCy by Alexander Agassiz and W. McM. Wood- 
worth, pp. 121-150; 9 pll. 

No. 3. Supplementary Notes on the Crustacea, by Walter Faxon, pp. 153-166. 

SAhHU,— Essex Institute: 

Vol. XXVII. Bulletins, 1-6. Annual meeting. May 21, 1895. 52 pp. . 

Vol. XXVI, Nos. 7-12. On the so-called Bow-pullers of Antiquity, by Edward S. Morse, 
pp. 141-166; 5 pll. ; 12 figs. Geological and mineralogical notes, by John H.^ars, pp._179- 
201; 5 pll. 

Digitized by ^ 



, Google 
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Tufts Collbob.— Tufu College Library: 

Tufts College Stadies, No. IV. The Morphology and Classification of the Paoropoda, 
with notes on the Morphology of the Diplopoda, by Frederick C. Kenyon. pp. 77-148 ; plL i-iv. 

MICHIGAN. 

AoBioi7i«TUBAJL CoLUBOB.— If (oA^i/an AgrieuUural College: 

Catalogue for 1888. 
Detroit.— fVederif A: 8leam$: 

List of Duplicates of marine, land and fresh-water shells from Japan, Loo Choo Islands. 
Bahamas, Hawaiian Islands, Philippine Islands, Polynesian Islands, etc Collected by 
Frederick Steams, 20 pp. 

MINNESOTA. 

MnmBAPOLis.— Geological and Natural History Survey of Minneeota^ N, H, Winchelly State 
Geologist: 

Second Annual Report, for the year 1878. Second edition, by N. H. Winchell, State Ge- 
ologist, pp. 7&-519, paging of Begents' Report, of which it was originally a part; numerous 
figures. 

Third Annual Report, for the year 1874. Second edition, by N. H. Winchell, State Geolo- 
gist, pp. 145-186, paging of original Regents* Report. 

Sixth Annual Report, for the year 1877, by N. H. Winchell, State Geologist, 22S pp. ; maps 
and plates. Contains the Geology of Morrison, Ramsey, Rock and Pipestone, and Rice 
counties, with maps of the counties. 

Twenty-second Annual Report, for the year 1888, N. H. Winchell, State Geologist, 210 pp. 
Contains reports on the field work of Warren Upham, U. S. Grant, J. E. Todd, G. E. Cul- 
ver, J. E. Spurr, C. P. Berkey, and A. H. Elftman. Upham's work, pp. 18-66, with map of 
the state, is glacial and physiographic ; Grant's work is mineralogicaL 

Twenty-third Annual Report, for the year 1884, 26S pp. The origin of the Archaean green- 
stones, by N. H. Winchell, pp. 1-85. Preliminary report on the Rainy Lake gold region, by 
H. V. Winchell and U. S. Grant, pp. 86-106 ; 1 map; 4 ill. Topographical surrey, by W. R. 
Hoag, pp. 106-115. Historical sketch of the discovery of mineral deposits in the Lake Su- 
perior region, pp. 116-155. Late glacial or Champlain subsidence and re-elevation of the 
St. Lawrence river basin, by Warren Upham, pp. 156-188 ; 1 map. Notes on Minnesota min- 
erals, by Charles P. Berkey, pp. 184-202. The progress of mining, by H. V. Winchell, pp. 
215-218. Notes upon the bedded and banded structures of the gabbro, and upon an area 
of troctolite, by Arthur H. Elftman, pp. 224-280. 

The Geology of Minnesota, 25x82 cm., Vol. Ill, Part I, of the Final Report. Palaeon- 
tology, by Leo Lesqnereux, Anthony Woodward, Benj. W. Thomas, Charles Schuohert, 
Edward O. Ulrieh, and N. H. Winchell, Ixxx -I- 474 pp.; 1 map; 41 full-page lithographic 
plates of about 800 figures. Chap. I. Cretaceous fossil plants from Minnesota, by Leo 
Lesqnereux, pp. 1-22; pU. a, b. Chap. II. Microscopical fiora and fauna of the Creta- 
ceous in Minnesota, with additions from Nebraska and Illinois, by Anthony Woodward 
and Benj. W. Thomas, pp. 23-54 ; plL o, D, ■. Chap. III. Sponges, graptolites, and corals 
of the Lower Silurian of Minnesota, by N. H. Winchell and C. Schuohert, pp. 55-85; pU. 
F, o ; 7 figs. Chap. IV. On Lower Silurian bryozoa of Minnesota, by E. O. Ulrieh, pp. 86- 
832 ; pU. i-xxvin ; 73 figs. Chapter V. The Lower Silurian Brachiopoda of Minnesota, by 
N. H. Winchell and Charles Schuchert. pp. 333-374 ; pil. xxix-xxxiy ; 14 figs. 

VoL III, Part II, Paleontology, by E. O. Ulrieh, John M. Qarke, WUber H. Scofleld, and 
Newton H. Winchell, pp. Ixxxi-cxxviii +475-687 ; 48 full-page lithographic plates, of nearly 
1,000 figures of fossil shelb. The Lower Silurian deposits of the upper Mississippi prov- 
ince : A correlation of the strata with those in the Cincinnati, Tennessee, New York, and 
Canadian provinces, and geographic distribution of the fossils, by N. H. Winchell and E. 
O. Ulrieh, pp. Ixxxiii-cxxviii. Chap. YI. The Lower Silurian Lamellibranchiata of Min- 
nesota, by E. O. Ulrieh. pp. 475-628; pll. xxxv-XLii. Chap. VII. The Lower Silurian Os- 
tracoda of Minnesota, by E. O. Ulrieh. pp. 628-684; pll. xlhi-xlvi. Chap. VIII. The 
Lower Silurian Trilobites of Minnesota, by John M. Clarke, pp. 686-760; 82 figs. Chap. IX. 
The Lower Silurian Cephalopoda of Minnesota, by John M. Clarke, pp. 761^12; pll. XLvn- 
Lx ; 10 figs. Chap. X. The Lower Silurian Gastropoda of Minnesota, by E. O. Ulrieh and 
W. H. Schofield, pp. 813-l.OSl; pll. lxi-lxxxii; 12 figs. 
University of Minnesota —Agricultural Experiment Station: 

Bulletins, No. 87, December, 1894. The Chinch-bug, by Otto Lugger, pp. 153-182. 

No. 88, Garden Tillage; 39, Potatoes; 40, Grain and forage crops, December, 1884, pp. 
185-292, , 

No. 41, August, 1895, Soils; 42, December, 1895, DigestibUity and food[^a^^^f Potatoes, Q[g 
pp. 1-86. O 
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No. 43, JanaaiTi 18M, Insects injnrioiis in 1895, by Otto Larger, pp. 97-212 ; 16 pp. of plates ; 
72 fl^. 

No. 44, Fattening steers and lambs in winter; 45, Potatoes, variety tests; 46, Forage, 
etc., December, 1805, pp. 258-802; scToral flgores. 
U, S, OrarUy AssMant OeologUt: 

Preliminary Beport on the Rainy Lake Region, by Horace V. Winchell and Ulysses S. 
Grant. From 23d annaal report, pp. 36-106 ; map of Rainy lake ; 8 illustrations. 
Otto Lugger, EntomologUt of State Experiment Station: 

First Annaal Report, for the year 1806, by Otto Logger, Professor of Entomology, Uni- 
versity of Minnesota, 156 pp. This report contains the same print, same illnstrations, and 
same errors, as Bolletin No. 48, above, bat with a different pagination and on a better 
quality of paper. 

Second Annaal Report, for the year 1806, by Otto Logger, State Entomologist, pp. x + 
244 ; 16 pU. ; 187 figs. This is a decidedly instmctive and valuable treatise on mites, mange, 
scab, ticks, lice, fleas, bugs, flies, and other parasites of man and animals. Illustrations, 
which are numerous, are mostly originaL 
D. T, MacDougaU A$»Utant in Botany , State Univernity: 

Botanic Gardens, from Popular Science Monthly for December, 1806, 27 pp., and 13 
views of gardens, etc. 
Conway MeteMillan, State Botanitt: 

Minnesota Botanical Studies, Bulletin No. 9. Part V. Compilation of records of some 
Minnesota flowering plants, by Edmund P. Sheldon, pp. 223-227. List of fresh-water algee 
collected in Minnesota during 1804, by Josephine E. Tilden, pp. 228-238. Tlie grand period 
of growth in a fruit of Cueurtdta pepo, determined by weight, by Alex. P. Anderson, pp. 
288-279 ; 20 plL Preliminary List of the mosses of Minnesota, by John H. HolEinger, pp. 
280-294. 

Part VI. Contribution to the Bibliography of American Algse, by Josephine E. Tilden, 
pp. 29^-121. 

Part VII. On the genus Cyprlpedlum L., with reference to Minnesota species, by Hen- 
rietta G. Fox, pp. 428-449; 7 plL Poisonous influence of various species of Cypripedtimit 
by T. D. MacDougal, pp. 450-452. Tree temperatures, recorded by Roy W. Squires, pp. 
452-459. Some Hepatice of Minnesota, by John W. Holzinger, pp. 460, 461. A study of some 
Minnesota Myoetoaoa, by Edmund P. Sheldon, pp. 462-482; x>ll. xxi-xxyn, all doable page. 

Part VIII. On the distribution of the North American Helvellales, by Lucien M. Under- 
wood, pp. 488-500. Physiology of the root tubers of liopyrum bitematum T. A G., pp. 
501-516 ; pU. xxvin, xxix. Determinations of plants collected by Dr. J. H. Sandberg in 
northern Minnesota during 1891, by J. M. Holzinger, pp. 517-674. Some Muscineae of the 
northern boundary of Minnesota, collected by Conway MacMillan during 1896, by J. M. 
Holzinger, pp. 579-682. Notes on the moss flora of Minnesota, by J. M. Holzinger, pp. 500- 
596. List of fresh-water algae collected in Minnesota during 1806, by Josephine E. Tilden, 
pp. WJ-WO, 
Henry F, Nctehtrieh, State ZoologM: 

Second Report of the State Zoologist. Synopsis of the Entomostraca of Minnesota, 
St. Paul, 1895, 350 pp. ; 81 pp. of plates. Part I. Copepoda of Minnesota, by C. L. Herrick, 
pp. 89-106; pil. i-xxxn. Part II. Cladocera of Minnesota, by C. L. Herrick, with notes by 
C. H. Turner, pp. 139-276; pll. xxxm-LXiv. Fresh-water Ostracoda of the United States, 
by C. H. Turner, pp. 277-387 ; plL lxv-lxxxi. 

St. Paul.— 5/. Paul Public Library : 

Thirteenth Annual Report, for the year ending December 31, 1894, 15 pp. 

MISSOURI. 

Columbia.— 3f<««ouH Agricultural College Experiment Station: 
Bulletin No. 28. Feeding Tests, January, 1806, 30 pp. ; 6 pll. 
29. Feeding wheat to pigs, April, 1895, 20 pp. ; chart. 

31. Spraying orchards and vineyards, July, 1895, 21 pp. 

32. Field experiments with com, October, 1805, 82 pp. 

33. Potato growing, January, 1806, 24 pp. Winter course in Agriculture, 1896-'96, 10 pp. 
36. The Lesser Apple-leaf folder ; The Leaf crumpler, pp. 62-80; 6 illustrations. 

Jbffbbson Cm.— Geological Survey of Missouri, Chas, R. Keyex, State Geologist: 
Folio sheet reports : The Bevier sheet, 2 pp. ; 1 map ; 1 section chart. 
Iron Mountain sheet, 2 pp. ; 1 map ; 1 pi. of sections. /-^ j 

Mine La Motte sheet, 2 pp. ; 2 maps. Digitized by Vj005 l^ 

Vols. YI and VII, bound separately, xxi +xxi+763 pp. ; 41 pU. ; 268 figs. By Arthur Wins- 
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low. Part I. Lead and Zinc, history, compounds, modes of occurrence, distributiont etc, 
pp. 1-286. Part II. Lead and Zinc in Missouri, a report on the history of mining in the 
state, on the geology of the mining districts, etc, pp. 207-642. (Vol. VI ends on p. 387.) Part 
III. Missouri Lead and Zinc mines, a systematic and detailed description of the impor- 
tant deyelopments and occurrences of Lead and Zinc ores, pp. M3-724. Appendices : A. A 
Study of the Cherts of Missouri. B. Methods of Analysip. C. List of Beferenoes, pp. 
725-753. 

VoL YIII, Annual Report, 405 pp. ; 80 pll. ; 15 figs. ; map of the crystalline rocks, 35x35 
cm. The crystalline rocks of Missouri, by Erasmus Haworth, pp. 80-222; 80 pll. ; 15 figs. 
Dictionary of Altitudes of Missouri, by Curtis F. Marbut, pp. 227-316. Characteristics of 
the Ozark 'Mountains, by Chas. R. Keyes, pp. 319-862. Coal Measures of Missouri, by Oar- 
land C. Broadhead. pp. 365-895. 

Vol. IX. Areal Geology, for sheets 1-4, 116+86+96+132 pp.; 26 plL; 53 figs. Areal Ge- 
ology of Missouri, by Chas. R. Keyes, pp. 11-16. Report on the Higginsville sheet, by Ar- 
thur Winslow, pp. 1-99 ; 3 pll. ; 7 figs. Report on the Bevier sheet, by C. H. Gordon, assisted 
by J. E. Todd and H. A. Wheeler, pp. 1-76; 5 figs. Report on the Iron Mountain sheet, by 
Arthur Winslow, Erasmus Haworth, and Frank L. Nelson, pp. I-186 ; 5 pIL ; 14 figs. Report 
on Mine La Motte sheet, by Chas. R. Keyes, pp. 1-182 ; 14 pll. ; 27 figs. 

BbdaJj1A,—F, A» Samp»on: 

Bulletin of the Missouri Mining dub. Vol. I, No. 1, January, 1805, 67 pp. ; 1 pi. 
Topographical Survey in Southeast Missouri. Report made by the commissioners and 
chief engineer, 1896, 19 pp. 

St. Liovis.— Academy of Science of 8U Louit: 

Transactions. Vol. VII. No. L A Study of the Unionidee of Arkansas, with incidental 
reference to their distribution in the Mississippi valley, by R. Ellsworth Call, pp. 1-6& ; 
21pU. 

No. 2. On the Electrical Cai>acity of bodies and the energy of an electrical charge, by 
Francis E. Nipher, pp. 109-119; 1 fig. 

No. 8. Note on the Glacial Drift in St. Louis. Note on the occurrence of blende in lig- 
nite. Recent additions to the mineralogy of Missouri. By H. A. Wheeler, pp. 121-181. 

Nc 4. Law of Minimum Deviation of Light by a prism, by Francis E. Nipher, pp. 188- 
186; Iflg. 

No. 5. Relations of Salix mUsourieruU Bebb to 8. cordata MuhL, by N. M. Glatfelter, 
pp. 137-144; 2 plL 

No. 6. Flowers and Insects, by Charles Robertson, pp. 161-179. 

No. 7. On a Rotational Motion of the cathode disc in the Crookes tube, by Francis E. 
Nipher, pp. 181-183. 

No. 8. At What Age do pupUs withdraw from the public schoolsT by C. M. Woodward, 
pp. 18^-200. 

No. 9. Geometrical Constructions of Lines of Force proceeding from (a) Two parallel 
electrified lines, (6) Two electrified points, by Wm. H. Roever. pp. 201-228; 9 figs. 

No. 10. A Study of the Kansas Ustilagineep, especially with regard to their germina- 
tion, by J. B. S. Norton, pp. 229-241 ; 5 pU. 
MUtouri Botanical Oarden^ Wm, Trelea^e^ Director: 

Sixth Annual Report, 1895, 17x25 cm., bound in green cloth, gilt top, beveled edges, 184 
pp. ; 56 x>ll. Contains, in annual report of the director, 26 pp., 5 half-tone photos, the fol- 
lowing scientific i>apers: A Revision of the North American species of SagiUaria and 
LopTiotocarpuMt by Jared G. Smith, pp. 27-64. pll. 1-29. Leitneria flaridana, by Wm. Tre- 
lease, pp. 66-90; pll. 80-44, and 1 half-tone photo. Studies on dislemination of Yucca, by 
Herbert J. Webber, pp. 91-112 ; plL 45-47. New or little-known species, by Jared G. Smith 
pp. 113-U9; pll. 48-66. Mound Flora of Atchison county, Missouri, by B. F. Bush, dd.' 
121-184. 

Seventh Annual Report, 1896, 209 pp., 72 pU., including a number of half-tcne photo- 
graphs. Contains, in addition to Director's Report, the following scientific papers : Jug- 
landaoeae of the United States, by Wm. Trelease, pp. 26-46 ; pll. 1-26, including 12 half-tone 
photos of hickory trees. Agaves of the United States, by A. Isabel Mulford, pp. 47-100; 
pll. 26-<{8, including 16 half-tones. Ligulate Wolfflas of the United States, by Chas. Henry 
Thompson, pp. 101-111 ; pi. 64-66. Other articles are : " The value of the study of Botany,'* 
by Henry Wade Rogers, President of Northwestern University, an address dedivered at the 
Sixth Annual Banquet of the Trustees of the Garden, and '* The Sturtevant Prelinnnan Li- 
brary," belonging to the Garden, pp. 113-209. 
J, B, 8, Norton, Aut^r: 

A Study of the Kansas Ustilagineee, especially with regard to their germinatioBriby J. B. t 
8. Norton, from Trans. Acad. Sci. St, L., pp. 229-241 ; 5 plL Digitized by VjOOQIC 

WiUiam Trelease, Author: ^ 

Botanical Opportunity, from Botanical Gazette, Vol. 12, 24 pp. 
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NEW JERSEY. 
Tbbmton.— iV«u; Jertey Agricultural College Experiment Station, Byron D, Haltted, BotaniH: 
Annual Report of Botanical Department for 1890, lao pp. ; 24 pU. ; 6 figs. 
Annual Report for 1801, lOS pp. ; 24 ills. 
Annual Report for 1802, 111 pp. ; 85 iUs. 
Annual Report for 1808, 149 pp. ; 78 ills. 
Annual Report for 1804, 147 pp. ; 81 ills. 
Annual Report for 1896, 187 pp. ; 70 ills. 

NEW MEXICO. 
La8 Crvceb,—T. D, a, CoekereUt Author: 

The Smaller Bees of the genus Andrena, found in New Mexico, by T. D. A Cockerell, 6 pp. 

New Bees of the genus Halietus, from New Mexico, by T. D. A. Cockerell, 7 pp. 

On a small collection of Coocidn from the Island of Grenada, by T. D. A. Cockerell, 8 pp. 

NEW YORK. 
Albaht.— iVtfU) York State Land Survey, Verplanek Colvin, Superintendent: 

Report on Progieas, 1804, bound in green cloth, 406 pp. ; 17 pU. Report on the Iron De- 
posits of the northeastern portion of the Adirondack region, with Industrial memoranda, 
pp. 150-178. Adirondack fishes, with descriptions of new species, from researches made in 
1882, by Fred. Mather, pp. 177-240; 1 pL Plants of the Summit of Mt. Maroy, by Chas. H. 
Peck, pp. 243-254. Lepidoptera of the Adirondack region, by J. A Lintner, pp. 267-287. 
The Winter Fauna of Mt. Marcy, by Verplanek Colvin, pp. 291-908 ; 2 plL 
Joteph McDonough, " Ye Olde Booke Man**: 
Catalogues, regularly. 

kLBiov,- Frank H, LaUin, Publisfier: 

The Oologist, 1896, Nob. 1-4; 76 pp. Contains, besides other articles. Water Birds of 
Heron Lake, by P. B. Peabody, pp. 14-16. Notes on the Blue-headed Vlreo in Massachu' 
setts, by J. H. Bowles, pp. 21 and 22. Breeding time of our birds in the extreme part of 
Western New York, by Edward Reinecke, pp. 45-47. Norway's Bird Islands. Translated 
from Doctor Brehm's " From the North Pole to the Equator," by Agnes Gaines, pp. 66-69. 
Walter F. Webb, PublUher: 

The Museum : A Journal devoted exclusively to reeearch in natural science. Vol. I, Nos. 
8-12, 1806, pp. 66-380; numerous engravings. Contains, among other articles. Notes on the 
Nesting of the duck hawk, by William F. Wake, pp. 69 and 70. Industries of animals, by 
Frank C. Baker, pp. 71-76. Hudsonian Chickadee, by Winfred A Steams, pp. 76-78. The 
Chimney Swift, by C. O. Ormsbee, pp. 83-85. Vanilla and its cultivation, by F. H. Knowlton, 
pp. 88-90. Habits of certain rare northern birds in Commander Islands and Kamtskatka, by 
Leonhard Stejneger, pp. 101-102. Concretionary Granite, by C. O. Ormsbee, pp. 106 and 
106. Coral, pp. 106-109. On the Preparation of Mammal Skins for Study, pp. 109-112, 188- 
111. Notes on Whistling Swan, by Nathan L. Davis, pp. 114-116. American Dipper, Cin- 
ol\u mexicanue, by A. G. Prill, pp. 116-118. Winter Birds, by W. S. Johnson, pp. 118 and 
119. The Rodente of Michigan, by Morris Gibbs, pp. 145-152. An Ancient Lake in Central 
Vermont, by C. O. Ormsbee, pp. 172-176, 200-202. Notes on the reported extinction of the 
genus Achatinella and marvelous development of a Florida fasciolaria, by John Ford, 
pp. 1^181. Red-shouldered Hawk, by Arthur M. Farmer, pp. 187-188. The American 
flamingo, by Adolphe B. Covert, pp. 202-204. Asphaltum and the Pitoh Lake of Trinidad, 
by W. O. Crosby, pp.^205-210. New or little-known plante, pp. 211-214. An Arizona agave, 
pp. 215 and 216. The swallow-teiled kite, Elanoides forflcatun, pp. 229-233. Cyprcea, by 
Dr. T. H. McCoy, pp. 233-236. Directions for collecting and preserving fish, by Tarleton H. 
Bean, pp. 23&-24a The Everglade Kite, pp. 242-246. Lobster Hatohing at the Woods HoU. 
Mass., station of the U. S. F. C, by C. C. Purdum, pp. 247-248. Occurrence of nickel ore 
at Keokuk, Iowa, by Geo. M. Crofts, pp. 248-249. Changes in land and sea, by Chas. T. 
Whiting, pp. 266-268, 297-299. The Florida gopher or land tortoise, by Charles H. Coe, pp. 
299-302. Giant kites for scientlflo purposes, pp. 302, 303. An Hour with Baird's and Le- 
conte's sparrows near St. Louis, Mo., by O. Widman, pp. 305-309. The American crow, pp. 
809-316. The Great Auk, Alea impennU, pp. 325-327. Notes on hibernating mammals, by 
C. C. Abbott, pp. 327-330. Our friend, the skunk, by W. H. Kitehell, pp. 332-336. Breeding 
hablte of toads, by F. P. G., in "Outdoor World,'* pp. 389-340. Meteorites, pp. 345-350. 
Keokuk Geology, by Geo. M. Crofte, pp. 358-360. Notes on the northern raven in Maine, by 
A. H. Norton, pp. 361-383. The gigantic birds of Southern Patagonia, pp. 363-368. 

Vol. II, Nos. 1-3 and 5-12. Showy sea shells, pp. 17-22 ; 21 figs. The summer cruise of 
the Albatross, pp. 41-45 ; 3 ills. Showy sea shells, pp^ 69-72 ; 13 figs. Rare birds in On- 
tario, by J. Manghan, pp. 12H-131. The Antarctic coDtiDent, by C. O. Ormsbee, pp. 240-245. 

Vol. Ill, Nos. 1 and 2. Land and f re^h-wator shells of Dodge county, Wisconsin, pp. 11-12. 
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Hamilton.— Co/flfate UniuersUy, Department of Geology : 

Circular of Information, Connee of Instruction, etc., 1804-'96, 20 pp. 
A. P. BrigTiam^ Colgate University: 

The Composite Ori«:in of Topographic Forms, by Albert Perry Brigham, BoUetin Am. 
Geog. Soc., Vol. XXVII, pp. 161-174. 

Drift Boolders between the Mohawk and Susquehanna Rivers, by A. P. Brigham, pp. 
21»-228. American Journal of Science, Vol. XLIX, March, 1895. 

The New Geography, by Albert Perry Brigham, 8 pp. Appleton's Popular Science 
Monthly for April, 1806. 

Ithaca.— CorneW Univeraity— Agricultural Experiment Station: 

Bulletins. 
M. V. Slingerlandt Cornell University: 

Bulletin No. 93, Entomological Division. The Cigar^Case-Bearer in Western New York, 
by M. V. Slingerland, pp. 213-230; 11 figs. 

No. 104. Climbing Cutworms in Western New York, by M. V. Slingerland, pp. 553-600; 
5 pll. ; 2 figs. 

No. 107. Wireworms and the Bud Moth, by M. V. Slingerland, pp. 35-66; figs. 14-80. 

No. 108. The Pear Psylla and the New York Plum Scale, by M. V. Slingerland, pp. 68-86 ; 
figs. 40-47. 

No. 123. Entomological diyislon, December, 1806. Oreen Fruit Worms, by M. V. Slinger- 
land, 14 pp. ; 4 pU. 

Nbw Brighton.- iVaiuraJ Science Association of Staten Island: 

Proceedings, Vol. IV, Nos. 18-20, pp. 56-80, title page and index. 
Vol. V, Nos. 1-10, 07 pp., title page and index. 
Vol. VI, Nos. 1 and 2, 10 pp. 

Nbw YoMK.—Linncean Society of New York: 

Abstract of the Proceedings for the year ending March 7, 1800, 10 pp. 

For the year ending March 26, 1805, with notes on Cuban mammals, by Juan Gundlaoh, 
and salamanders found in the vicinity of New York city, with notes upon extra-llmital or 
allied species, by William L. Sherwood, 42 pp. 

For the year ending March 24, 1806, the Snakes found within 50 miles of New York city, 
by R. L. Ditmars, 18 pp. 
New York Academy of Sciences: 

Transactions Vol XIV, 281 pp. ; 40 pll. On Fluoplnmbates, by Bohuslav Brauner, pp. 1-6. 
Dislocation in certain portions of the Atlantic coastal plain strata and their probable 
causes, by Arthur HoUick, pp. 8-20 ; 5 figs. On Enumeration of the plants collected by Dr. 
T. E. Wilcox and others, in southeastern Arizona in 1802-'04, by N. L. Britton and T. H. 
Kearney, jr., pp. 21-44. Additional notes on the classification of lepidopterous larvae, by 
Harrison G. Dyar, pp. 40-62; 4 figs. On a granite-diorite near Harrison, Westchester 
couQty, N. Y., by Heinrich Ries, pp. 80-86; 4 figs. Notes on certain variations in the Bio- 
logical characters of two species of bacteria, pp. 04-00. The Protolenus Fauna, by G. F. 
Matthew, pp. 101-153 ; 11 pll. A study of the Polarization of the light emitted by incandes- 
cent solid and liquid surfaces, by B. A. Millikan, pp. 155-185; 6 figs. Effusive and dike 
rooks near St. John, N. B., by W. D. Matthew, pp. 187-218; 6 plL ; 2 figs. Observations on 
the yolk nucleus in the eggs of I.um6Weu«, by Gray N. Calkins, pp. 222-230; 5 figs. The 
significance of muscular variations, illustrated by reversions of the antibrachial flexor 
group, by Geo. S. Huntington, pp. 231-250 ; 30 pll. Two new Cambrian graptolites, with 
notes on other species of Graptolitidae of that age, by G. F. Matthew, pp. 262-273; 2 pll. ; 
Ifig. 

Catalogue of Exhibits, March 13, 1805, 54 pp. ; 1 fig. 
New York Botanical Garden: 

Bulletin of the New York Botanical Garden, VoL I, No. 1, 21 pp. ; 1 map. 
New York Microscopical Society: 

New York Microscopical Journal, a quarterly magazine, VoL XI, Nos. 1-8, 1885, 06 pp. ; 
pU. 45-61. The Dermal Armor of the Sturgeon, by George William Kosmak, pp. 1-21 ; plL 
45-48. Some remarks on clarification, and also on a new darifler for microscopical pur- 
poses, by Edwin A Schnltae, ( from the German of Dr. Wilhelm Lens, Zeitsohr. f. wiss. 
Mikr. xit 16, 1804,) pp. 22-26. Notes on the seventeen-year cicada. Cicada septendecim, by 
E. G. Love, pp. 87-46; pi. 48 (colored). An undeecribed Vasicola with an interesting 
habit, by Dr. Alfred C. Stokee, pp. 47-51 ( illustrated ). Interesting fbatoies of well-known 
plants of New York harbor, by Carlton C. Curtis, pp. 63-73; plL 50 and 51. The Relatioik 
of aperture to the determination of minute structure, by Charles F. Cox, pp. 74-85. >Q IC 
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Arthur Chamberlain, Editor: 

The Mineral Collector, VoL II, Nos. 10-12, pp. 147-192; 8 pll. 
VoL III, Nos. 1-10, 1886, 100 pp. ; 10 pU. ; 4 figs. 

Torrey Botanical Club: 

BoUetiii, Vol. XXII, 1896, Nos. 1-12; 522 pp.; 28 pU. Family Nomenolatnre, by John 
Hendley Bamhart, pp. 1-24. Contributions to American Bryology, IX, by Elisabeth O. 
Brinton. A Heyision of the genos SeouUria, with description of one new species, pp. 36-48. 
62-68, 447-458 ; pll. ocxxvn, ccxxn, ccxxxi, ccxLvni, ccxlix. New Plants from Idaho, by 
Loais F. Henderson, pp. 48-50. Index to recent literature relating to American Botany, 
pp. 52-56. New Species of Ustilagineae and Uredineae, by J. B. Ellis and B. M. Everhart, 
pp. 57-61. Some new liybrid oaks from the soathem states, by John K. Small, pp. 74-76 ; 
pU. ccxxxn-ccxxxv. Food plants of the North American Indians, by Dr. V. Havard, pp. 
96-123. Notes on some Florida plants, by Geo. V. Nash, pp. 141-161. A fossil marine diato- 
maceous deposit at St. Aognstine, Florida, by Charles S. Boyer, pp. 171-174. New Species 
of parasitic fongi, by S. M. Tracy and F. S. Earle, pp. 174-179. New Species of Fungi, by 
Chas. R. Peck, pp. 198-211. Hu perteum boreale Britton and related species, by Eugene P. 
Bicknell, pp. 211-215. Descriptions of new leaves from the Cretaceous (Dakota group) of 
Kansas, by Arthur HoUick, pp. 225-228; pll. ccxxxvi, ccxxxvn. Preliminary last of the 
North American species of Malpighiaoefle and Zygophyllaceae, by Anna Murray Vail, pp. 228- 
232. Enumeration of the Lichens of Newfoundland and Labrador, by John W. Eckfbldt, 
pp. 239-260. Diatommceous deposit from an artesian well at Wildwood, N. J., by Charles 
S. Boyer, pp. 260-266. Preliminary notes on Nelumbo lutea, by Benj. Heritage, pp. 266-271 ; 
pi. CCXXXI. Crytogamic notes from Long Island, by Smith Ely Jelliffe, pp. 274-275. 
Some new and rare desmids of the United States, by L. N. Johnson, pp. 289-298 ; plL ccxxxix 
and ccxL. New species of Phyaalia, by P. A Bydberg, pp. 806-308. The genus Sanicula 
in the eastern United States, with descriptions of two new species, by Eugene P. Bicknell, 
pp. 351-961 ; pll. ccxLi-ccxiiV. Antidromy of plants, by (George Macloskie, pp. 379-887. 
Description of a new problematical plant from the lower Cretaceous of Arkansas, by F. H. 
Knowlton, pp. 387-390. Teratological Notes, by Francis E. Lloyd, pp. 396-397; pL 247. 
New or noteworthy American grasses, by Geo. V. Nash, pp. 41^-424, 468-465, 511-512. Notes 
on some Cyanophyceie of Now England, by William Albert Setchell, pp. 424-431. Flora of 
Richmond county, N. Y., additions and new localities, 1891-'95, pp. 460-462. Vegetable 
spiralism, by George Macloskie, pp. 466-470. Study of the genus C/alactia in North America, 
by Anna Murray Vail, pp. 500-511. Notes on some southern Cassias, by Charles Louis Pol- 
lard, pp. 518-516. 

Vol. XXIII, Nos. 1-12, 1896. 330 pp. ; 18 pll. Note on Jungermannia marchica Nees, by 
Alexander W. Evans, pp. 12-15 ; pU. 254 and 255. Two new genera of Saxif ragaceep, by John 
K. Small, pp. 18-20; pll. 256 and 257. Drink Plants of the North American Indians, by Dr. 
V. Havard, pp. 33-46. New species of leguminous pods from the yellow gravel at Bridge- 
ton, N. J., by Arthur Hollick, pp. 46-49; pll. 258 and 259. Contribution to the Pyrenomy- 
cetes of Maine, I, by F. L. Harvey, pp. 50-58. List of speciea of the smaller herbaceous 
genera of North American Sazifragaceie, by Wm. E. Wheelock, pp. 67-78. Revision of the 
North American Thuidiums, by G. N. Best, pp. 78-90. Notes on some Florida Plants, II, by 
Geo. V. Nash, pp. 95-108. Notes on Kuhnistera, by A. A. Heller, pp. 118-125; pi. 262. The 
Blue-eyed grasses of the eastern United States ( genus Sitj/rinchium), by Eugene P. Bick- 
nell, pp. 130-137 ; pll. 263-265. Studies in the Leguminosae, I, by Anna Murray Vail, pp. 139- 
141. Grass notes, by F. Lamson-Soribner, pp. 141-147 ; pi. 266 ; 2 figs. (Enothera and its 
segregates, by John K. Small, pp. 167-194. Salix Candida Willd. and its hybrids, by W. W. 
Rowlee and K. M. Wiegand, pp. 194-201 ; pi. 267. New species of fungi from Mississippi, by 
S. M. Tracy and F. S. Earle, pp. 205-211. Preliminary Revision of the North American Iso- 
theciaoeee, by A. J. Grout, pp. 223-283. Revision of the genus Aainiina in North America, 
by Geo. V. Nash, pp. 23^242. Notes on Potentilla, I, by P. A. Rydberg, pp. 244-248, 259-265, 
301-306. Description of a supposed new species of fossil wood from Montana; by F. H. 
Knowlton, pp. 250-252 ; pi. 271. A neglected species of Oxalin and its relatives, by John K. 
Small, pp. 265-269. Fossil Diatomaceae from Nebraska, and their relation to modem spe- 
cies, by C. J. Elmore, pp. 269-275. What is meant by stem and leaf, by Emily L. Gregory, 
pp. 278-281. Contribution to the Myxogasters of Maine, by F. L. Harvey, pp. 307-314. On 
a new species of Scrophularia hitherto confounded with S. marylandica, by Eugene P. 
Bicknell, pp. 814-319. Botanical Gardens, by W. L. Britton, pp. 331-i845. New and note- 
worthy species of 8axi/raga, by John K. Small, pp. 862-368. The genus Cephalozia in 
North America, by Lucien M. Underwood, pp. 831-394. Notes on Potentilla, IV, by P. A. 
Rydberg. p. 894; 2 pll. New species of fungi, by Charles H. Peck, pp. 411-420. Notes on 
Potentilla, pp. 429-435 ; 2 pll. Reinke's discussion of Lichenology, by Albert Schneider, 
pp. 489-443. A new Gymnogramme from Venezuela, with remarks on some other Veneiuelan 
ferns, by B. D. Gilbert, pp. 448-454. Enumeration of the plants collected by H. H. Rusby 
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in Boliyia, 1885-'86, by Elisabeth G. Britton. pp. 471-490. On the formation of the oironlar 
Mnakeff in tamarack swamps* by Conway MaoMillan. pp. 600-507 ; 3 plL The North Amer- 
ican species of Agrimonia, by Eugene P. Bicknell, pp. 508-628; 2 plL Terminology among 
the orders of Thallophytes, by L. M. Underwood, pp. 526-632. New species of NiUlla, by 
T. F. Allen, pp. 53&-536; 3 plL 

PoroHEBSPSiB.— Fa««ar Brothert Institute: 

Transactions, 1894-'96, 809 pp. Diatoms, by D. B. Ward, pp. 66-85. Bacteria, by D. B. 
Ward, pp. 18^206. Ento-parasites and hygiene, by Theo. Neumann, pp. 206-248. Tabercn- 
losis, by J. W. Poncher, pp. 248-265. 

'RocB^BSTWBu— Rochester Academy of Science: 

Brochure 4 of VoL II, 1895, pp. 289-384, with volume index and contents. 

Brochure 1 of Vol. Ill, 1896. Plants of Monroe county, N. Y., and adjacent territory, by 
Florence Beckwith and Mary £. Macauley, assisted by Joseph B. Fuller, pp. 1-150; map 
of county, and geological map and section. 

ScHHMBCTADT.— CTkM. 8, Protser, Union CoUege: 

Classification of the Upper Paleozoic rocks of central Kansas. From Journal of (Geology, 
YoL m, 1896. pp. 682-706, 764-800; 4 plates, from photograj^s taken by Prosser. 

NORTH CAROLINA. 

Chapel KuAA^—Elisha Mitchell Scientific Society: 

Journal for the twelfth year, 1895. Part 1, 42 pp. Part 2, 56 pp; 5 plL ; 3 photographs; 
1 map ; 1 fig. 

NORTH DAKOTA. 

Faboo.— iVorfA Dakota Agricultural Experiment Station: 

Annual Reports : 1891, 17 pp. ; 1892, 24 pp., 2 pi. ; 1895, 20 pp. ; 1896, 14 pp. 
Bulletins : No. 1. January, 1891, grain smuts, 28 pp., 7 figs. ; No. 2, small fruits, 18 pp. ; No. 
5, sugar beets, 50 pp., 2 pU., 4 figs. ; No. 6, the mustard family, 19 pp., 7 pll. ; No. 8, wheat 
growing and dairying in North Dakota, 14 pp. ; No. 9, rheumatism in horsed, 15 pp., 5 ills. ; 
No. 11, grain and forage crops, 32 pp. ; No. 12, transplanting onions, 10 pp., 7 figs. ; No. 14, 
tuberculosis, 13 pp. ; No. 15, chemical composition of foods, 14 pp. ; No. 13, rational selec- 
tion of wheat for seed ; typhoid fever, 31 pp., 11 figs. ; No. 16, dairy herd record, 1894, etc., 
24 pp. ; No. 17, effect of seed exchange upon culture of wheat, etc., 20 pp., 2 ills. ; No. 18, 
some profitable vegetables from North Dakota, 16 pp. ; No. 19, treatment of smut for wheat ; 
treatment of potato scab, 11 pp.. 2 figs. ; No. 20. rations for horses. 18 pp. ; No. 21, cleanli- 
ness in handling milk, 20 pp., 6 figs ; No. 22, the creamery industry, 27 pp., 15 ills. ; No. 23, 
grain and forage crops, 24 pp. ; No. 24, North Dakota soils, 17 pp. ; No. 25, tree culture, 11 
pp. ; No. 26, feeding of millet to horses, 17 pp. ; No. 27, new studies upon smuts. 54 pp., 
13 figs. 

OHIO. 

Akbon.— JP. W, Clay pole J Buchtel College^ Author: 

On the Teeth of Mazodus, by £. W. Claypole. From Proceeding:) of American Microscopical 
Society, 1896, 3 pp. On the structure of some Paleozoic spines from Ohio, 2 pp. 

On a new specimen of Cladodus clarki, by E. A. Claypole. From American Geologist, Vol. 
XV, January, 1895, pp. 1-7 ; 2 pll. 

Human Relics in the drift of Ohio, by E. W. Claypole. From American Geologist, Vol. 
XVIII, November, 1896, pp. 302-314; 1 pL 

Columbus.— OAio Acttdemy of Science: 

Third annual report, 1894, 68 pp. ; 1 pL 

Gbanvillb.— Denixon University: 

Bulletins of Scientific Laboratories, Vol. IX. part 1. The Paleozoic formation, by W. F. 
Cooper, pp. 1-10. Lichens of Licking county, Ohio, by J. Orrin R. Fisher, pp. 11-14. Pre- 
glacial and recent drainage channels in Ross county. Ohio, by C^erard Fowke, pp. 15-24; 1 
pL A preglacial tributary to Paint creek and its relation to the beech flats of Pike county, 
Ohio, by W. G. Tight, pp. 25-34 ; 1 pi. 

OBEXLTH,—Oberlin College: 

Laboratory Bulletin No. 8. Bird migration at Grinnell, Iowa, and Oberlin, Ohio, by 
Lynds Jones, 72 pp. 4. Questions for Botany, 11 pp. 5. Hertwig's summaries in system- 
atic zoology, translated by Albert A. Wright, 35 pp. 

The Wilson Quarterly, VoL IV, No. 1, pp. 1-16. No. 2, pp. 47-92. 

Bulletins of Wilson Ornithological Chapter of Agassiz Association. 5. The American 
crow, by Frank L. Burns, 41 pp. 6.18 pp. 7.12 pp. 8.12 pp. 9.16 pp. la 12pp^l. 12pp*f 
^^PP- Digitized by Google 
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W008TBS.— Ohio AgHeuUural Experiment Station: 

BnUetiiu : No 68. Thirteenth annual report, IdM, 51 pp. 50. Nozicras weeda, etc., 5 pp. 
00. FeedinfiT for Beef, 50 pp. ; 61. Sab-irri^tion in greuihoases, 20 pp. ; 4 ilia. 62. Grape 
root worm, 19 pp. ; 1 pL 68. Orchard spraying, 17 pp. 64. Smut of Oate, 25 pp. ; 1 pL 66. 
Potatoes, 10 pp. 66. Fourteenth annual report, 57 pp. 67. Oats, 18 pp. 68. Some destemotive 
Insects, 40 pp. ; 4 pU. 60. Chinch-bugs, 20 pp. 70. Forage crops, 27 pp. 71. Maintenance of 
fertility, 80 pp. 72. Peach yellows, etc, 80 pp. 

Technical Series, VoL I, No. 4: Birds of Wayne county, Ohio, by Harry C. Oberholtser* 
pp. 243-847; illustrated. 

OREGON. 

POBTL AKD.— Z>i&rar|/ A$80ctation of Portland: 

Our Ubrary, VoL 1, 1806, Nos. 20-24, pp. 77-116. Vol. II, 1806, Nos. 1-5, pp. 1-20. 

PENNSYLVANIA. 

IjACKAyfAVS A— Lackawanna Institute o/Hiatoru and Science: 

Historical Series, No. 4: The Territory of Scranton immediately prior to the Lackawanna 
Iron and Coal Co. purchase, by Edward Merrifleld, pp. 2-15 ; 1 map. 2. Early history of 
** Dark Hollow," **Slocum Hollow," etc, by J. C. Piatt, pp. 1-96. Scientific Series, No. 5: 
The aim of an institute of History and Science, by J. P. Lesley, pp. 1-7. 

Philadelphia.— ^codemi/ of Natural Science 0/ Philadelphia: 

Proceedings: 1870, part 8; 1880, part 1 ; 1880, parts 1 and 2; 1800, part 1. 

Proceedings for 1804, part 3. A proposed classification of the fossorial Hymenoptera of 
North America, by William J. Foz, pp. 202-907. Recent mound exploration in Ohio, by 
Gerard Fowke and W. K. Morehead, pp. 808-321; 6 figs. New 6];)ecie8 of fungi from 
various localities, by J. B. Ellis and B. M. Ererhart, pp. 322-886. Study of the systematic 
and geographic distribution of the decapod family Atyidae Kingsley. by Arnold E. Ortman» 
pp. 807-416. Supplementary note to Mr. Johnson's list of Jamaican diptera, by T. D. A. 
Cockerell, pp. 410-420. On a collection of Batrachia and ReptUia from the island of 
Hainan, by E. D. Cope, pp. 423-442 ; 3 pll. A new Insectivore from the White River beds, 
by W. B. Scott, pp. 446-448. Pterodrilus, a remarkable Discodrilid, pp. 440-454; 1 pi. The 
Sadsbury Steatite, by Theodore D. Rand, pp. 455-46a 

Proceedings for 1806, 600 pp. ; 14 pU. Some new bees of the genus Pordita, by T. D. A 
Cockerell, pp. 11-10. Notes on some specimens of Pyrenomyoetes in the Schweinita Herba- 
rium of the academy, by J. B. EUis, pp. 20-31. Description of new mammals from Florida 
and southern California, by Samuel N. Rhoads, pp. 32-37. New and otherwise interesting 
Tertiary mollusca from Texas, by Gilbert D. Harris, pp. 45^88 ; pU. The Eocene Tertiary 
of Texas east of the Brazos river, by William Kennedy, pp. 80-160. Arrangement of retinal 
cells in the eyes of fishes partially simulating compound eyes, by John A. Ryder, pp. 161- 
166. Study of the systematic and geographic distribution of the decapod family Crango- 
nidie Bate, by Arnold E. Ortman, pp. 173-107. Does the Delaware Water Gap consist of two 
river gorges 7 by Emma Walter, pp. 108-206 ; 1 map. New species of the genus Ce^-iont by 
H. A. Pilsbry and E. G. Vanatta, pp. 206-210. Descriptions of a new series of Achatinellldte 
from the Hawaiian islands, by D. D. Baldwin, pp. 214-236, 2 pll. Observations on the den- 
tition of Achatinellidffi, by H. M. Quatkin and Henry Suter, with prefatory note by H. A 
Pilsbry, pp. 237-240. The extinction of species, by Charles Morris, pp. 253-263. Protopty- 
chut hatcheri, a new rodent from the Uinta Eocene, by W. B. Scott, pp. 260-286. Diptera 
of Florida, by C. W. Johnson, pp. 308-340. New species of Fredericia from the vicinity of 
Philadelphia, by J. Percy Moore, pp. 341-345 ; 1 pL Synopsis of the Bembicini of boreal 
America, by William J. Fox, pp. 351-374 ; 1 pL Reptiles and amphibians of Tennessee, by 
Samuel N. Rhoads, pp. 376-407. New species of fungi from various localities, by J. B. Ellis 
and B. M. Everhart, pp. 413-441. Birds of Tennessee, by S. N. Rhoads, 463-501. Birds collected 
in north Greenland by the Peary expedition of 1801-02, by Whitmer Stone, pp. 502-605. 
Archeeological work in Ohio, by Gerard Fowke, pp. 506^15. Synopsis of North American 
species of GKirytes Latr., by William J. Fox, pp. 517-530. Some new western plants, by Ed> 
ward L. Greene, pp. 546-554. Notes on cross-fertilization of flowers by insects, by Ida A. 
Keller, pp. 555-561. 

Proceedings for 1806, parts 1 and 2 : New species of MoUusks, by Henry A. Pilsbry, pp. 1^ 
24 ; 2 pll. Bees of the genus Perdita, F. Smith, by T. D. A. Cockerell, pp. 25-107. The moult- 
ing of Birds, by Whitmer Stone, pp. 106-167 ; 2 pll. ; 2 figs. Mamnuils of Tennessee, by 
Samuel N. Rhoads, pp. 175-204. Summary of new Liberian Polydesmoides, by C. F. Cook, 
pp. 257-267. Scolid« of BrazU, by William J. Fox, pp. 202-907. The Mesenteries of Sauria, 
by E. D. Cope, pp. 806^-814. Catalogue of the species of Cerion, with descriptions of new 
forms, by H. A Pilsbry and E. G. Yanatta, pp. 315-388; 1 pi. Revision of North American 
Slugs, by H. A. Pilsbry and E. G. Vanatta, pp. 880-850; 2 pll. Synopsis of the polar hares 
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of North America, by Samuel N. Rhoads, pp. 861-876; 4 pU. New and litUe-known mam- 
malia from the KeDnebec bone deposit, by E. D. Cope, pp. 378-8M. Insular land shell 
faunas, by William H. Doll, pp. 885-460 ; 3 pll. On the hemispheres of the sauria, by E. 

D. Cope, pp. 461-467. 
American Philosophical Society: 

Proceedings. Nos. 86, 90. 95. 120, 122, 120. 

Proceedings, Vol. XXXIY, 1885, 498 pp. : 19 plL Sicniflcanoe of the jugal arch, by D. D. 
Blade, pp. 50-67: 8 figs. Prehistoric Ethnography of Western Asia, by Daniel G. Brinton, 
pp. 71-102. Marine fauna of the Miocene Period, by K D. Cope, pp. 186-156. ; 2 plL ; also Vol. 
26, pp. 139-146; 2 pll. Hypenoid Moths and allied groups, by A. R. Grote, pp. 416-436. 
Reptilian order Cotylosauria, by E. D. Cope, pp. 436-457 ; 8 pU. Some Pleistocene mam- 
malia from Petite Ause, La., by E. D. Cope. pp. 458-468; 2 pll. 

VoL XXXV, 1886, 290 pp. ; 24 figs. Eucalyptus in Algeria and Tunisia, by Edward Pepper, 
pp. 39-56. Factors of organic evolution from the embryological standpoint, by E. G. 
Conklin, pp. 79-88. Same from botanical standpoint, by L. H. BaUey, pp. 88-114. History 
of the Cotylosauria, by E. D. Cope, pp. 122-139; 4 pU. Osteology of White River horses, 
by Marcus S. Farr, pp. 147-176 ; 1 pi. ; 6 figs. Natural selection and separation, by Arnold 

E. Ortmann, pp. 175-192. On the second abdominal segment in a few Libellulidie, by Martha 

F. Goddard, pp. 205-212; 2 pll. Marine fossils from the coal measures of Arkansas, by 
James Perrin Smith, pp. 213-285 ; 9 pll. 

Transactions, VoL XIX, 1896, 282 pp. ; 126 pll. Old Babylonian inscriptions, chiefly from 
Nippur, by H. V. Hilprecht, pp. 1-64; 50 pll. ; also, pp. 221-282; 50 pll. The mammalia of 
the Deep River beds, by W. B. Scott, pp. 55-185; 6 pU. The classification of the Ophldia, 
by E. D. Cope, pp. 186-219 ; 18 pll. Sise, 24 z 29 cm. 

Vol. XIX, New Series, part 1, pp. 1-198; 3 pll. A new method of determining the pertur- 
bations of the minor planets, by William Mc Knight Ritter, pp. 1-174. On the development 
of the mouth-parts of certain insects, by John B. Smith, pp. 175-198; 3 plL 

Pennsylvania fleologioal Survey ^ I. P. Lesley^ State Geologist: 

Summary Final Report, Vol. 3, 1895, part I. Carboniferous, pp. 1629-2152. Chap. CXI- 
CXVII, Pocono, etc., pp. 1629-1915. Report on the anthracite region, by A. DW. Smith, 
pp. 191^2589. 

Part II, pp. 2163-2838 ; pll. 396-611. The Bituminous Coal Fields, by E. V. d'Invilliers, pp. 
2153-2688; pll. 396-681. Fossil plants and shells from the coal measures, pll. 632-696. Re- 
port on the New Red of Bucks and Montgomery counties, by Benjamin Smith Lyman, pp. 
2589-2638; 4 pll. 

Index to Summary Final Report, 1896, 128 pp. 

Daniel O, Brinton^ AtUhor: 

Native Calendar of Central America and Mexico, from Proc. Am. Phil. Soc, Phila., Vol. 
31,1888, pp. 1-59. 
Per si/or FVazer, Author: 

The Columbian Exposition, ores and useful metals, from American Geologist, Vol. 12, 
1888, and Vol. 18, 1894, pp. 376-384, 49-62. 

The sixth session of the International Congress of Geologists, from American Geologist, 
Vol. 14, 1894, pp. 260-271. 

Evidences of the action of two hands in joint signature marks, from Proc. Am. PhlL Soc., 
Phila., 1895, pp. 474-477; 1 chart; 1 pL 
New methods of detecting forgery, from Am. Phil. Soc, 1894, Vol. 33, 2 pp. 
A notice concerning the geological map of Europe, etc., from American Geologist, Vol. 17, 
1896, pp. 112-116. 

SOUTH DAKOTA 

Bkookings.— jSTou/A Dakota Agricultural College and Experiment Station: 

Bulletin No. 40. Departments of Chemistry and Botany, 806 pp. ; 56 pll. 

TENNESSEE. 

Kho^lytlim.— University of Tennessee Agricultural Experiment Station: 
Bulletin, VoL IX, No. 2. July, 1896. Strawberries, pp. 1-13; 6 plL 

Nashvillb.— ATtate Board of Health: 

BuUetins, VoL X, Nos. 4-12 ; pp. 58-204. VoL XI, Nos. 1-9 ; pp. 1-144. Nos. 11-12 ; pp. 162- 
192. VoL XU, Nos. 1-6; pp. 1-W. 

TEXAS. 
Austin.— 7*«xa« Academy of Science: 

Transactions, VoL I, No. 4, 1896, 96 pp. The law of hypnotism, by R. S. Hyer, pp. 1-14. 
Soils of Texas, by E. T. DumUe, pp. 26-60; 1 map. Genesis of certain ore veins, with 
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perimental verification, by W. H. Voo StreeniwitB, pp. 61-49. On the Biogeognphy of 
Mexico, Texas, New Mexico, and Arizona, by C. H. Tyler Townsend, pp. 71-M. 
Frederic W, SimandSt Author: 

Floating Sand: An nnusnal mode of river transportation. From American Oeologist, 
Vol. XVII, 1896, pp. 29-87. 

A reply to some statements in Professor Tarr's '* Lake Caynga, a Rock Basin.*' From 
American Geologist, Vol. XIV, 1894, pp. 58-62. 

Commercial Mica in North Carolina. From Science, New Series, Vol. IV, No. 89, Septem- 
ber, 1896, 8 pp. 

G^logy in the Colleges and Universities. From Science, New Series, Vol. IV, No. 92, 
October, 1896, 2 pp. 

VBBMONT. 

BuRhmoTOTH,— Vermont Agricultural Experiment Station: 

Annual Reports: 1894, 200 pp. ; 25 figs. 1895, 240 pp. ; 4 pU. ; 42 figs. 
Bulletins : No. 43. Household pests, 6 pp. ; 4 figs. 44. Spraying orchards and potato 
fields, 22 pp. ; 15 figs. 45. Analysis of commercial fertilizers, 8 pp. 46. Analysis of com- 
mercial fertilizers, 12 pp. 47. Commercial fertilizers, 44 pp. 48. Gluten feeds and meals, 
16 pp. ; 1 fig. 49. Potato blights and fungicides, 18 pp. ; 4 figs. 54. Salad plants and plant 
salads, 13 pp. 55. Apple-growing in Grand Isle county, 18 pp. ; 9 figs. 

WASHINGTON. 

Spokane.— Zr. JT. Armstrong, Publisher: 

Mining, Vol. 1. Nos. 1-6, 332 pp., 1896. Notes on the geology of the Neihart Mining 
District, Montana, by W. H. Weed, pp. 25-29. Coal fields of Washington, by C. C. Wood- 
house, jr.. pp. 67-71. The coal resources of Washington, by T. B. Corey, pp. 281-289. VoL 2, 
Nos. 1-8, 5, 6, pp. 1-91, 117-160, 1894. 

WISCONSIN. 

Mapibon.— TTifcoTuiin Academy of Sciences, Arts and Letters: 

Transactions, VoL X, 1894-'95, 620 pp. ; 19 pU. ; 21 figs. On two new species of Diapto- 
mus, by C. Dwight Marsh, pp. 15-18; pi. i. Some New Jersey Eskers, by G. E. Culver, pp. 
19-28. Maximum stresses in bridge members, by L. M. Hoskins, pp. 24-40; pL n. An im- 
proved harmonograph, by Charles H. Chandler, pp. 61-63. Progress of meridian transit 
observations, by A. S. Flint, pp. 64 and 65. Sphagna of the upper Wisconsin valley, by L. 
S. Cheney, pp. 66-68. Hepaticie of the Wisconsin valley, by L. S. Cheney, pp. 70-72; pi. in. 
On the birds of Shiocton, in Bovina, Outagamie county, Wisconsin, 1881-'8S, by F. L. 
Grundtvig, translated by C. £. Faxon, pp. 78-158. Geology of Conanlcut Island, R. I., by 
George L. Collie, pp. 199-230 ; pi. rv. The sense of sight in spiders, with some observations 
on the color sense, by George W. and Elizabeth G. Peckham, pp. 281-261. The personal equa- 
tion In ethics, by Frank Chapman Sharp, pp. 299-309. On the classification of carbon- 
compounds, by Edward Kremers, pp. 810-326. The anatomy of the heart of Cambarus. by 
W. S. Miller, pp. 327-336; pll. v and vi. The erosive action of Ice, by G. E. Culver, pp. 839- 
365. On the action of aluminum chloride on saturated hydrocarbons, by Homer W. Hill- 
yer, pp. 367-869. Plankton studies on Lake Mendota, by E. A. Birge, O. A. Olson and H. 
P. Harder, pp. 421-481 ; pll. vii, vui, ix, and x. Bowlder trains from the outcrops of the 
Waterloo quartzlte area, by Ira M. Buell, pp. 485-509 ; pll. xii, xm, xiy, xv, and xvi. The 
vegetation of the town Prairie du Sac, by Herman Frederick Lueders, pp. 510-524; pi. xvn. 
Relation of the cortex of the cat's kidney to the volume of the kidney, and an estimation 
of the number of glomeruli, by W. S. Miller and E. P. Carlton, pp. 525-538. Stadia meas- 
urements, by Leonard Sewal Smith, pp. 589-555 ; pi. xym ; 21 figs. The ori^n of the dells 
of Wisconsin, by C. R. Van Hlse, pp. 556-660. Plate xix, map of Wisconsin, showing survey. 

Milwaukee.— Public Museum of the City of Milwaukee: 

Thirteenth Annual Report of the Board of Trustees, September 1, 1894, to August 81. 1806. 
64 pp. 

WYOMING. 

Labamie.— University of Wyoming: 

Departments of chemistry and engineering. Special bulletin, January, 1896. Heating 
power of Wyoming coal and oil, by Edwin E. Slosson and L. C. Colbum, 82 pp. 

CANADA 
Chicx)UTIMI.— v.- a . Huard, Publisher : 

Le Naturaliste Canadian, VoL XXII, February-December, 1895. L'Abbe Provanoher, 
par V.-A. Hnard, pp. 18-22, 53-57, 117-120, 133-136. Formation du Sagnenay, par P.-H. Du- 
mais, pp. 22-27, 87-41, 107-109, 121-124, 150-152, 165-168. Our insect friends and insect foes, 
by Thos. W. Fyles, pp. 42-44, 89-92. Lepidopteres de Sherbrooke et de voisinage de oette 
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▼ille. par TAbbe P. Begin, pp. 74-77, 02-M. Lea dernieres descriptions de TAbbe Provan- 
ober, pp. 79-«0, 110-112, 12»-131, 140-142, 157-159. 17^-17^. 

VoL XXIII, 1896. Formation du Saflmenay, par P.-H. Domais, pp. 4-8. 88-37. Les der- 
nieres descriptions de TAbbe Proranoher, pp. 8-10. Lepidopteres de Sberbrooke. pp. 89-42, 
58-^), 75, 76. L'Abbe Provanoher, pp. 49-58, 81-84, 118-117, 145-148, 177-180. Une excursion 
dans les Haates Alpes, par E. Gasnault, pp. 58-57, 70-74, 85-90, 106-109, 117-121, 151-156, 188-187. 
La Flore de la Cote Nord, par L'Abbe C. Lemay, pp. 90-92, 121-123, 137-139,168-172. 

Traite Elementaire de Zooloffie,132 pp. 

Halifax, N. S.— iVova Scotia Institute of Natural Science: 

Proceedings and Transactions, Vol. YIII, Part IV, pp. 881-470. On the measarement of 
the resistance of electrolytes, by F. J. A. McKittrick, pp. 381-390. Notes on Nova Scotia zool- 
ogy, by Harry Piers, pp. 395-410. Notes on collection of silorlan fossils from Cape George, 
Anti^ronish county, N. S., by Henry M. Ami, pp. 411-415. Recent sedimentary formations on 
Bay of Fundy coast, by R. W. Ells, pp. 41&-419. Deep mining in Nova Scotia, by W. H. 
Prest, pp. 420-434. Note on the Sidney coal field, by E. Gilpin, pp. 435-438. List of plants 
collected in and around Shelbume, by George H. Cox, pp. 439-444. Phenological obser- 
vations made at stations in Nova Scotia and New Brunswick, by A H. MacKay, pp. 451-455. 

Vol. IX, Part I, pp. XX +100; 5 pU. Notes on concretions found in Canadian rocks, by 
T. C. Weston, pp. 1-9; 6 fl^. Iron ores of Nictaux, N. S., by E. Gilpin, jr., pp. 10-20. True 
surfaces and accurate measurements, by D. W. Robb, pp. 21-25. Relics of the stone age in 
Nova Scotia, by Harry Piers, pp. 26-58; 3 pll. Phenological observations, by A H. Mac- 
Kay, pp. 59-68. Foraminif^rous deposit from the bottom of the North Atlantic, by A. H. 
MacKay, pp. 64-67. Notes on the geology and botany of Di^by Neck, by L. W. Bailey, pp. 
68-82 ; 3 pll. The flora of Newfoundland, Labrador, and St. Pierre et Miquelon, Part II, 
by Arthur C. Waghome, pp. 83-100. 

Vol. IX, Part II, pp. xxi-lxxx + 101-218; 4 pU. Conductivity of mixtures of electro- 
lytes, by J. G. MacGregor, pp. 101-119; 1 fig. Calculation of conductivity of mixtures of 
electrolytes having a common ion, by Douglas Mcintosh, pp. 120-133. The undeveloped 
coal-fields of Nova Scotia, by £. Gilpin, Jr., pp. 184-149. Notes on the geology of New- 
foundland, by T. C. Weston, pp. 150-157. Glacial succession in centred Lunenburg, by 
by W. H. Prest, pp. 158-170. Notes on the superficial geology of Kin^ county, N. S., by 
A K Coldwell, pp. 171-174. On an arborescent variety of Juniperua aymmuniSt by J. Som- 
ers, pp. 175-179. Some Nova Scotian illustrations of dynamical geology, by L. W. Bailey, 
pp. 180-194; 3 pll. ; 2 fi^. Phenological observations, by A. H. MacKay, pp. 195-207. Pre- 
liminary notes on Ortbopteraof Nova Scotia, by Harry Piers, pp. 208-218. 

Hamilton, Out,— HamiUon Asttociation: 

Journal and Proceedings, 1894-'95, No. XI, 108 pp. Early Indian history, by P. E. Jones, 
pp. 17-23. Brief notes on the Devonian and' other rocks, Ontario, by C. C. Grant, pp. 65-78. 
Glacial man controversy, etc., by C. C. Grant, pp. 79-84. Hamilton sponges, by A E. 
Walker, pp. 85-87 ; 5 figs. 

1895-'96, No. XII, 184 pp. Acetylene gas, by Geo. Black, pp. 18-27. Notes regarding local 
graptolites, by C. C. Grant, pp. 159-163. Notes on the Pipestone district, Manitoba, by 
J. A. Donahy, pp. 164-174. 

MoNTBBAL, QvE.—Brit{»h Association /or tfie Advancement of Science: 

Handbook of Canada, 386 pp. ; 2 maps. 
Royal Society of Canada: 

Proceedings and Transactions, Vol. XII, 1894, 551 pp. ; 12 pll. Bibliography of the mem- 
bers of the Royal Society of Canada, pp. 5-79, Section II. Inuits of our Arctic Coast, by J. 
C. Schultz, pp. 113-134. Section III. On the strength of Douglas fir, white pine, and red 
pine, by H. T. Bovey, pp. 11-18. Observations on some structural variations in certain 
Canadian Coniferte, by D. P. Penhallow, pp. 19-42 ; 4 pll. ; 3 fi^. Notes on errors in me- 
ridian transit observations, by C. H. McLeod, pp. 43-46. Quality of air in Ottawa, by F. T. 
Shutt and A. McGill, pp. 47-48. Section IV. Canadian Forests, by John Macoun, pp. 3-20. 
Potsdam and calciferous formations of Quebec and eastern Ontario, by R. W. Ells, pp. 21- 
30. Psychic development of young animals and its physical correlation, by Wesley Mills, 
pp. 31-62. L'Eboulis de St. Alban, par Mgr. Laflamme, pp. 68-70. Synopsis of air-breathing 
animals of the Paleozoic in Canada, to 1894, by Sir Wm. Dawson, pp. 71-88. Organic remains 
of Little River group, II, by G. F. Matthew, pp. 89-111 ; 1 pi. Sponges from Western coast 
of North America, by Lawrence M. Lambe, pp. 113-138; 3 pll. Cross-fertilization at ex- 
perimental farms, by Wm. Saunders, pp. 139-144. Preservation of fruit for museum pur- 
poses, by Wm. Saunders, pp. 145-146. Fossil cockroaches of North America, by Samuel H. 
Scudder, pp. 147-153. Size, 23x30 cm. 

Proceedings and Transactions, Second Series, Vol. I, 1895, 16x24 cm., bound, 848 pp.; 
14 pU. Section II. An Iroquois condoling council, by Horatio Hale, pp. 45-65. TfaBvTp 
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present condition of American Anthropology, by John Campbell, pp. 87-79. Later 
Prehistoric man in New Brunswick, by Charles Hill-Tout, pp. 103-122. Haida Qrammar, 
by C. Harrison, pp. 128-226. Section III. Adrances in mineralogical chemistry, by B. J. 
Harrington, pp. 8-17. Note on secondary undulations recorded by self-registering tide 
gauges, by W. Bell Dawson, pp. 25-27; 2 pll. Theory of the screen in the photo-me- 
chanical process, by E. Deville, pp. 29-61 ; 81 figs. Results of observations of soil tempera- 
tures with electrical resistance thermometers, by Hugh L. Callendar, pp. 63-88 ; 6 figs. On 
the hypothesis of abstract dynamics, by J. G. MacGregor, pp. 85-95. Viscosity in liquids 
and instruments for its measurement, by Anthony McGill, pp. 97-103; 2 figs. Section lY. 
Practical Entomology, by James Fletcher, pp. 8-15. Preliminary catalogue of marine 
mollusca of the Pacific coast of Canada, with notes upon their distribution, by George W. 
Taylor, pp. 17-100. Notes on some Cretaceous fossils collected during explorations in 
British North America, by J. B. Whiteaves, pp. 101-117 ; 1 pL Fossils from Vancouver 
Cretaceous, etc, by J. E. Whlteaves, pp. 119-186; 2 pll. Tertiary Plants from Vancouver, 
by Sir William Dawson, pp. 187-161 ; 5 pll. Physical features and geology of Ottawa canal» 
by B. W. Ells and A. E. Barlow, pp. 168-190 ; 1 map. Psychic development of young animals 
and its physical correlation, by Wesley Mills, pp. 191-252. Traces of the Ordovician system 
on the Atlantic coast, by G. F. Matthew, pp. 258-271 ; 2 pll. Organic remains of the Little 
River group, by G. F. Matthew, pp. 278-279; 1 pL 
NeUurcU History Society of Montreal: 

Canadian Record of Science, VoL YI, 1894-'95, 503 pp. Batraohian and other air breath- 
ers in coal formation of Nova Scotia, by J. William Dawson, pp. 1-7 ; 1 fig. Record of Ca- 
nadian earthquakes, by J. William Dawson, pp. 8-16. Check-list of European and North 
American Mosses, by N. Conn Kindberg, pp. 17-23, 72-76. Contributions to Canadian Bot- 
any, by James M. Macoun, pp. 23-27, 76-88, 141-153, 198-210, 264-276, 818-829, 405-415, 45»469. 
Composition of limestones and dolomites of Canada, by B. J. Harrington, pp. 27-32. On 
the formation of pegmatite veins, by Brogger, pp. 83-46, 61-71. Limestones of Laurentian 
system, by E. D. Ingall, pp. 88-91. Ancient myriapods, by G. F. Matthew, pp. 98-99. Bi- 
valve shells of the coal formation of Nova Scotia, by J. WUliam Dawson, pp. 117-184, 167 ; 
15 figs. Parasitic Protosoa, by W. E. Decks, pp. 158-164. On the Norian or Upper Lauren- 
tian formation of Canada, by Frank D. Adams, pp. 169-198, 277-805 ; 7 fig«. ; 41^-143 ; 2 maps. 
The apatite-bearing rocks of the Ottawa district, by R. W. Ells, pp. 218-222. Notes on Ca- 
nadian fossil Bryozoa, by H. M. Ami, pp. 222-229. The Rideau lakes, by A. T. Drummond, 
pp. 280-288. Remarkable flight of birds of Atlantic coast up St. Lawrence river to the Great 
Lakes, by E. D. Wintle, pp. 245-248 ; 1 pi. Canadian Unionide, by J. F. Whiteaves, pp. 250- 
263, 365-866. A caddis fly from the Leda clays, by Samuel H. Scudder, pp. 276-277 ; 1 flg^. 
Notes on some fossils from the Cretaceous rocks of British Columbia, by J. F. Whiteaves, pp. 
813-818 ; 1 pL Gold deposits of Mt. Morgan, Queensland, by Frank D. Adams, pp. 329-341 ; 2 
flgs. Rarer summer flowers of Canada, by Robert Campbell, pp. 842-351. Timber of Canada, 
by J. K. Ward, pp. 354-365. New fossils from Trenton limestone of Lake Winnipeg and the 
Red river valley, by J. F. Whiteaves, pp. 388-397. Flora of Montreal Island, by Robert 
Campbell, pp. 897-405. Review of the evidence for the animal nature of Eotoon oana- 
denscj by Sir WUliam Dawson, pp. 470-478; 4 figs. Dikes cutting Laurentian system in 
Ontario, by W. G. Miller and R. W. Kingston, pp. 481-488; 1 pL On ferns of Montreal, by 
Harold B. Cushing, pp. 488-494. Gold and silver ores of the Slocan, by J. C. GwilUm, pp. 
494-498. 

Vol. VII, Nos. 1-3, pp. 1-202. Description of a supposed new genus of Polyzoa from the 
Trenton limestone at Ottawa, by Lawrence M. Lambe, pp. 1-3 ; 1 pi. Notes upon the Flora 
of Newfoundland, by B. L. Robinson and H. von Schrenk, pp. 3-31. Charcoal impregnated 
with slag, by D. P. Penhallow, pp. 34-39. Contributions to Canadian Botany, by James M. 
Macoun, pp. 39-50. Currents and Temperatures of the Gulf of St. Lawrence, Andrew T. 
Drummond, pp. 50-57. Review of the evidence for the animal nature of Eozoon canadentey 
by Sir William Dawson, pp. 62-77 ; 3 figs. On a new alkali hornblende, by Frank D. Adams 
and B. J. Harrington, pp. 77-88. Lecture on Acetylene, by J. M. Crafts, pp. 88-117. Cana- 
dian Stomatoporoids, by J. F. Whiteaves, pp. 129-146. Flora of Montreal Island, by Rob- 
ert Campbell, pp. 146-151. Nematophyton crassum^ by D. P. Penhallow, pp. 151-156 ; 1 pi. 
Precambrian fossils, e8];)ecially in Canada, by Sir Wm. Dawson (abstract), pp. 157-162. 
Distinctive characters of Canadian spruces, Picen, by George Lawson, pp. 162-175. Segre- 
gation in ores and mattes, by David H. Browne, pp. 176-190; 10 figs. 
Ottawa, Omt.— Department of Agriculture: 

Statistical year-book of Canada, compiled by George Johnson ; for 1894, 1184 pp. : for 1886, 
1007 pp. 

Geological and Natural History Survey of Canada^ Alfred R, C. Selwynt Director: 

Vol. VI, 1892-'93 ; 684 pp. ; 10 pIL Preliminary Report on Geology of Nova Scotia, by L. W. 
Bailey, pp. 1-21 Q. Chemical Contributions to the Geology of Canada, by G. C. Hoffman, 
pp. 1-93 R. Mineral Statistics, by E. D. Ingall and H. P. H. Brumell, pp. 1-212 S. 
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YoL yn, 18M, Q. M. Dawson, Director, 1206 pp. ; 8 I>1L ; 8 maps. Report on area of Kam- 
loops map-sheet, by Geo. M. Dawson, pp. 1-427 B; 7 plL; 17 fl^s; 2 maps (in folio). Ex- 
ploration of the Finlay and Omeniea BiTers, by B. Q. MoConnell, pp. 1-40 C ; 2 plL ; 1 map 
( in folio). Red Lake and Keewatin basins, by D. B. Dowling, pp. 1-54 F ; 1 map. Beport 
on Montreal sheet with chapter on Lanrentian, by B. W. Ells and F. D. Adams, pp. 1-157 
J; 1 map (in folio). Surface geology of eastern New Bmnswick and northwestern Nova 
Scotia, by Bobert Chalmers, pp. 1-194 M ; 4 pU. ; 2 maps, ( 3 maps in folio). Beport of sec- 
tion of chemistry and mineralogy, by G. C. Hoffman, pp. 1-68 B. Mineral statistics and 
mines, by E. D. Ingall, pp. 1-187 S. 

Maps, in folio, of auriferoos creeks in Cariboo mining districts, B. C, by Amos Bowman. 
Maps are: Williams creek. Lightning creek, Antler creek, Groose creek, Cnnningham 
creek. Little Snowshoe and Keithley creeks, Hardscrabble and Slough creeks, Harrey 
creek, and sections along Hanrey creek. To accompany Vol. Ill, 1887-88. 

Maps of the following sheets of Nora Scotia : Ghiysboroogh, Whiteharen, Isaacs Har- 
bour, Georgian, Seabrooke, Country Harbour, Boman Valley, Pomquet Harbour, Cape 
(ieorge, Antigonish, Lochaber, West Biver St. Marys, Liscomb Biver, and Moser's Birer. 
To accompany Part II, Vol. II, 1886. 
OUawa Field NaturalUW Club: 

The Ottawa Naturalists* Monthly, Vol. IX, 1896, 262 pp. Dikes containing Huronite, 
by A. E. Barlow, pp. 25-47. Stratigraphy of Cambro-Silurian rocks of Manitoba, by D. B. 
Dowling, pp. 65-74, pL Land and fresh-water shells of Alberta, Canada, by Geo. W. Taylor, 
pp. 173-178. Notes on the flora of Ontario, by John Macoun, pp. 217-225. 

Vol. X, Nos. 1-9. 184 pp. Petrographical notes on Archiean rocks, by John A. I^resser, pp. 
129-188. New species of graptolites, by H. M. Ami, pp. 145-147. Fauna Ottawaensis, by 
W. H. Harrington, pp. 174-178. 

ToBOHTO, Ont.— Cancidian Institute; 

Eighth Annual Archaeological Beport, appendix to Beport of Minister of Education, 
Toronto, 1884-'95, by David Boyle, 79 pp. ; 4 pU. ; 66 figs. 

Transactions, Vol. IV, Part 2, December, 1895. Social organization of Blackfoot Indians, 
by John Maclean, pp. 249-260. 

Vol. V, Part 1, October, 1896. Fluctuations in Lake Ontario, by Kivas Tully, pp. 87-43. 
Gesture Language of the Blackfeet, by John Maclean, pp. 44-48. Aboriginal American in- 
scriptions, by John Campbell, pp. 58-63 ; 3 pll. Picture writing and language of the Black- 
feet, by John Maclean, pp. 114-120, 128-165; 1 pll. 
University of Toronto: ^ 

Functions of a Great Uniyersity, by J. M. Clark, 18 pp. 

Victoria, B. C— Library of the Legislative Assembly ^ R, E, OosnelU Librarian: 

British Columbia Mhiing Becord, 1896, Vol. 2, Nos. 9. 11, and 12. 

British Columbia Board of Trade. Seventeenth Annual Beport, 1896, 80 pp. ; 6 pll. 

British Columbia : Its present resources and future possibilities, 110 pp. 

Annual Beport of the Minister of Mines, 1895, 93 pp. 

Crown Land Surveys, 1895, 236 pp. ; 2 maps. 

Bulletin Natural History Society of British (Columbia, 1893. Preliminary list of mam- 
mals of British Columbia, by John Fannin, pp. 1-3. New and rare flsh of British Colum- 
bia, by Andrew H. Green, pp. 9-10. Entomology of British Columbia, by W. H. Danby and 
C. DeB. Green, pp. 11-18 ; 1 pi. Crustacea in the provincial museum, by C. F. Newcombe, 
pp. 19-30; 4 pll. Marine shells of British Columbia, by C. F. Newcombe, pp. 32-72. 

Beport on mining section in Alberni District, V. I., by W. J. Sutton, 7 pp. 

Alaskan Boundary Question, by Alex. Begg, 17 pp. 

Bulletins. L Beport on Alberni mining district, by W. A. Carlyle, Provincial Mineralo- 
gist, pp. 1-8. 2. Beport on Trail Creek mining district, by W. A. Carlyle, pp. 9-32. 

Vancouver Island as a home for settlers, 21 pp. ; 2 maps. 

British Columbia : A Digest of reliable information, by B. E. Gosnell, 48 pp. 

WiKNiPsa, Ua^s.— Historical and Scientific Society of Manitoba: 
Annual Beport for 1891. 22 pp. ; for 1895, 32 pp. 
Transactions, 48. Worthies of Old Bed Biver, by (George Bryce, 12 pp. 

MEXICO. 

Mexico.— A cademia Mexicana de Ciencias Exactas, Fisicas y Naturales: 

Anuario, Ano 1, 1895, 84 pp. , 

Instituto Oeologico de Mexico: 



Boletin Num. 1. Fauna fosil de la Sierra de Catorce, por Antonio del CastillO| 
Aguilera, 55 pp. ; 24 pll. Digitized by 
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Num. 2. Las Roeas Eraptivas del soroeste do la Cnenoa de MezioOt por Ezequiel Ordones» 
46 pp. ; 6 fl^. 

Num. 8. Sobre la Geoffrafla Fisiea y la Geolo^ia de la Peninsula de Yucatan, por el Dr. 
Carloe Sapper, 57 pp. ; 4 maps ; 2 pll. of eeotions. 

L' Observatoire Meteorologique Central de Mexico: 

El Clima de la Ciudad de Mexico. Breve resena, por Mariano Barcena, 1888, 24 pp. 
Boletin de Agrieultura, Mineria e Industrias, 15x21 cm. Ano V, Num. 3-12, Setiembre> 
1805-Junio, 1896, a total of 2,388 pp. ; many tables. 
Ano YI, Num. 1-3, Julio de 1896-Setiembre de 18B6, 522 pp. 

Boletin Mensual, 22x32 cm., Marzo, 1895-Diciembre, 1886, 180 pp. ; maps and charts. 
Mes de Enero, Marzo-Noyiembre, 1866, 150 pp. ; maps and charts. 

Sociedad Mexieana de HUtoria NcUural: 

La Natnralesa, Periodico Cientiflco, publioado bajo la direction del Sr. Dr. Manuel M. 
Villada. Tomo II. Numeros 8-11. La Sebastiania ramirezii, n. sp., por Paul Maury, pp. 
406-407, pi. ** Semillas Brincadoras," por Joee Bamires, pp. 406-410. Hemichirotes tridac- 
tylus^A. Duff., y nueva e8];)ecie de Trombidio mexicano, por Alfredo Duges, pp. 411-416, pi. 
Una especie nueva de Pterostemon, por Jose Ramirez, pp. 416-420 ; 1 pL Felis fosil de San 
Juan de los Lagos, por Alfredo Duges, pp. 421-423, 1 pL Las Calagualas, y Bosquejo do 
Flora Tabasquena, por Jose N. Bovirosa, pp. 430-441 ; 1 pi. Un Casode Osteomalacia en el 
leon de Mexico (FelU concolor)t por Alfonso L. Herrera, pp. 442-444. La Moeinna hetero- 
phylla La Llave, pp. 445-451 ; 3 pU. Un nuevo jahuique (Trigridia dugesi), por Alfredo 
Duges, pp. 453-456, 4 pll. colored. Un Mariposa Nueva (Ophideres raphael)^ por A. 
Duges, pp. 456-450; 1 pi. coL Aniblyttoma altimirani A. Dug., por Alfredo Duges, pp. 
459-461, 1 coL pi. Estudios de Antropologia Mexieana, por Alfonso L. Herrera y Ricardo 
E. Cicero, pp. 462-469. La Zoologia de Colon y de los primeros exploradores de America, 
pp. 472-476. Intestino del Croeodilus americanus^ y reptiles y batracios dos Estados Uni- 
dos de Mexicanos, por Alfredo Duges, pp. 477-485, 2 figs. La goma laca de Mexico, por Manuel 
VlUada, pp. 486-488, 1 pi. Caaimiroa pubeaeenst por Manuel M. Villada, p. 402, 1 pL Tabe- 
buia donnell-amithii, por J. N. Bo6e, pp. 488-495. Especies del Yiejo Mundo, pp. 496-502. 
Observaciones sobre la Reproduccion de la Iguana tubercutata Laur., por M. G. Peraoca, 
pp. 502-507. 

Carta de los Meteorites de Mexico, 27x87 cm., por Antonio del Castillo. 

Bosquejo de una Carta Oeologica de la Republica Mexieana, 27x87 cm., Antonio del 
Castillo. 

Piano Geologico del Penon de los Banos, 48x61 cm. 

Piano Oeologico de la Minas de flerro, de la Encamacion, y del Disto. Minero de S. Jose 
del Oro, 44x66 cm. 

Piano Oeoloffico y Petrografico de la Cuenca de Mexico, Region S. W., 27x45 cm. 

Cortes Geologicos de Pozos Artesianos abiertos en la gran Cuenca de Mexico, 78x114 cm. 

Carta Minera de la Republica Mexieana, 110x170 cm. 

Piano de la Sierrita Metalifera al sur de Tapeyahualco, 50x50 cm. 

Piano Topographico del Mineral de Tetela del Oro, 41x51 cm. 

Piano Geologico Minero del Real de S. Antonio y el Trinnfo de la Baja California, 
56x66 cm. 

Sodedad Ctenttftca ** Antonio Alzate": 

Memorias y Revista, Tomo IX, Numeros 1-10. Temperatura interna de la Tierra, por 
Manuel Moreno y Anda, pp. 123-137. Periodos criticas en la historia de la Tierra, por J. Le 
Conte,pp.l-12, 20-23, 51-57, 62-76. La Atmosfera de los Altitudes y el binestar del hombre, 
por Alfonso L. Herrera y Dani#l Vergara Lope, pp. 164-193. Les " Heresies Taxinomistes," 
by Alphonse L. Herrera, pp. 13-60, 15-19, 36-89, 49-50. Les Musees de rAvenis, par Alj^onse 
L. Herrera, pp. 221-252. Determination de la densite normale du aang a Mexico, par Dan- 
iel Vergara Lope, pp. 306-907 ; 1 chart. El Pie de los monos, por Alfredo Duges, pp. 825-327 ; 
1 pi. Comparacion entre el Esqueleto de la Ave y el de la Tortuga, por Alfredo Duges, pp. 
329-331; 1 pi. 

WEST INDIES. 

Havana, Cuba.— Dr. Antonio Oordont Univeraite de la Havane: 

Los Incendios, los Bomberos y la Higiene, por Dr. D. Antonio de Gordon y de Acosta, 
1894, 15x22 cm., 73 pp. 

Discurso conmemorativo de la Fundacion de la Real Academia de Ciencias Medicas, 
Fisicas y Naturales, por Dr. Antonio de Gordon y de Acosta, 1896, 17x25 cm., 36 pp. 

Kingston, Jamaica.— Botanical Department of Jamaica: 

Bulletins, 20x32 cm., edited by William Fawcett, Nos. 1-50; 1887-^93. Ferns: Synoptical 
list, with description of ferns and fern allies of Jamaica, by G. S. Jenman. 
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Bulletins. Vol. I, Nos. 1-12, 1894; 200 pp. Ferns: Synoptical list, with descriptions of 
the ferns and fern allies of Jamaica, by G. S. Jenman. pp. 28-80, 00-62, 75-78, 85-04. 

Vol. II, Noe. 1-12, 1895, 296 pp. Ferns: Synoptical list, with descriptions of the ferns 
and fern allies of Jamaica, by O. S. Jenman, pp. 195-198, 266-270. 

VoL ni. Nob. 1-12, 1896, 815 pp. Ferns: Synoptical list, by G. S. Jenman, pp. 20-22, 45- 
47, 66-68, 98-04, 110-U6, 141-148, 162-166, 188-190, 211-218, 286-238, 260-262. 

Tbinidad, Trinidad.— Victoria Institute : 

Proceeding of the Victoria Institute of Trinidad, part 2, 1895. A Helicina and Classifi- 
cation of the Helicinidae, by B. J. L. Gnffy, pp. 72-77. Mammals of Trinidad, pp. 78-80. . 
Birds of Trinidad, pp. 81-06. Orthoptera of St. Vincent and Grenada, W. I., pp. 99-101. 
Observations upon the physical conditions and fauna of the Gulf of Paria, by B. J. L. 
Guffy, pp. 105-152. 
R, J. Lechmere Quffy: 

Microsoa of the Tertiary and other rocks of Trinidad and the West Indies, by R. J. L. 
Gu^, 14 pp. 

SOX7TH AMBBICA. 

ABGENTINA. 

BuBNOs AiBBS.— lfiM«o NacionaU Ptof. Dr, Carlo* Berg^ Director: 

» Anales, 18x27 cm., Tomo IV (Ser. 2a, 1. 1 ). Enumeracion Sistematise y Sinonimioa de 
lo6 Feces de los Coetas Argentina y Paraguay, por Carlos Berg, pp. 1-120. Sobre Feces de 
agua duloe nuevos o poco conocidos de la Bepublica Argentina, por Carlos Berg, pp. 120- 
165. Arachnides RecuelUis a la Terre-de-feu, par M. Carlos Backhausen, par Eug. Simon, 
pp. 167-172. Cuatro Gramineas nnevas y uno poco conocida della Bepublica Uruguay a, por 
J. Arechavaleta, pp. 177-187. Dos Reptiles nuevos, por Carlos Berg, pp. 189-194; 2 figs. 
Hemipteros de la Tierra-del-f uego, por Carlos Berg, pp. 195-206. Etude comparee sur des 
molaires de Toxodon et d'autres representants de la meme famille, por Aleide Mercerat, 
pp. 207-214 ; 1 pL Beyision et description des especes Argentines et Chiliennes du genre 
Tatoehila bvU^ por Carlos Berg, pp. 217-255; 5 figs. Construction a Tetude systematique 
des Tozodontia, por Aleide Mercerat, pp. 257-306. Los oriaderoe del espato flnor de San 
Roque, en la provincia de Cordoba, por Juan Valentin, pp. 807-814. 
8oeiedad Cientiftca Argentina: 

Anales, Tomo XXXVIII, 1898. Un Viaje a Mislones, por Juan B. Ambrosetti, pp. 31-66; 
8 ills. Explotacion y Tarifas de ferrocarriles, por Ifiguel Tedin, pp. 67-104. Proyecto de 
instalacion para una Fabrica de cal comun, por Angel Gallardo, pp. 113-222 ; 8 pU. Feno- 
menos sismicoe, por Angel Cantoni, pp. 228-280. Flores e Insectos, por Angel Gallardo, pp. 
240-209; Ipl.; 8 figs. 

Tomo XXXIX, 1894. Teoria del Trasado de Ferrocarriles, por Alberto Schneidewind, pp. 
1-76 ; 8 pU. Tesoro de Catamarquenismos, por3* A Lafone Quevedo, pp. 77-109. Proyecto 
de Canal de Irrigacion, por Miguel Olmos, pp. 129-182 ; 5 plL Proyecto de Puente continuo 
artionlado, para Ferrocarril, por Carlos Albarracin, pp. 198-286; 5 pll. Proyecto de puente 
giratorio, por Emilio Palaoio, pp. 241-283 ; 1 pi. ; 1 fig. 

Vol. XL, 1895. Proyecto de puente giratorio, por Emilio'.Palacio, pp. 1-47 ; 6 pU. Metode 
Racional para el Belevamiento do un piano catastral, por Edmnndo Soulages, pp. 61-76. 
Teoria del Trazado de ferrocarriles, por Alberto Schneidewind, pp. 77-200; 1 pi. Notas de 
estatioa grafica, por C. Paquet, pp. 210-239. Conductos de tormenta, por Carlos Echaque , 
pp. 241-2aD. 

Appendix. Enumeration Synoptique des espeoes de Mammiferes foesiles des formations 
Eocenes de Patagonie, por Florentino Ameghino. Fevrier, 1894, 196 pp. ; 66 figs. 

Tomo XLI, 1895. Viaje a los Andes Australes, por Bamon Lists, pp. 5-85 ; 2 pU. ; pp. 108 
-188; 8 plL ; 145-170. Costumbres y Supersticiones en los Valles Calchaquies, por Juan B. 
Ambrosetti, pp. 41-85; 2 pll. ; 6 figs. Teoria del Trazado de los ferrocarriles, por Alberto 
Schneidewind, pp. 185-243; 1 pi. Canerias de Agua corriente y de las oloacas, por Emilio 
Lejeune, pp. 244-251, 257-272, 305-820. Una Mision Cientifica, por Emilio B. Coni. pp. 278-285, 
866-891. Los Andes Patagonicas, por Bamon Lista, pp. 286-296; 1 pi. Le Leyende del 
Yaguarete (iba^ por Juan B. Ambtosetti, pp. 321-834. Idioma Mbaya, por Samuel A. L. 
Quevedo, pp. 339-364. 

Tomo XLII, 1896. Las carioquinesis, por Angel Gallardo, pp. 5-34; 7 figs. Idioma 
Mbaya, por Samuel A. L. Quevedo, pp. 44-58, 145-164. Tableas para el calculo de las can. 
erias de agua corriente y de las cloacae, por Emilio Lejeune, pp. 62-91. Exploraciones An- 
Uguas en la Patagonia, por Ramon Lista, pp. 130-144 ; 1 pi. La Diagonalidad, por Claro 
Comelio Dassen, pp. 165-188, 198-216. Semillas y frutas, por Angel Gallardo, pp. 217-253; 1 
pi. ; 17 figs. Un Paseo a los Andes, por Juan B. Ambrosetti, pp. 264-277 ; 8 pll. Tesoro de 
Catamarquenismos, por Samuel A. L. Quevedo, pp. 278-296, 867-384. Plantas Patagonie a^olp 
por Bamon Lista, pp. 384-895. O 
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COBDOBA,— A oademia ya^ional de €Hencia$: 

Boletin, Tomo XIV, 1804. Entrega la, Jalio. El Periodo dinrno y anao de las torm e ntae 
en Cordoba, por Oscar Doering, pp. 5-54. La insolacion en Cordoba, por Oscar Doerlng, 
pp. 55-92. Loe Criaderoe de wolfram y molybdenita de la Sierra de Cordoba, por Qail- 
lermo Bodenbender, pp. 93-115. Entrega 2a, Agosto. Obserraoionea Magneticas, por Oscar 
Doering, pp. 117-292. El Terremoto Argentino del 27 de Ootnbre de 1894, por Ooillermo Bo- 
denbender, pp. 298-829. 

BRAZIL. 

Bio DB Jansibo.— £foeieda<fe do ChograpMa do Rio de Janeiro : 

Eeyista, Tomo X, 1° ao i° Boletins, 1894. Estndos sabre o Rio Branoo. Confereneia do 
Torqnato Tapajos, Sebastiao Dinis, pp. 1-88. 
Tomo XI, 1895. Desoobrimento do Brasil em 1500, Pero Vaas de Camlnha, pp. 1-74 ; 1 map. 

8. PAViiO.— If useu PauliMtat PubUcada por Dr. H, von Ihering : 

ReTista, VoL 1, 1895, 16x23 cm. A oiTillsafiao Prehistorica do Brasil Meridional, pelo H. 
▼on Ihering, pp. 35-159'; 14 flgs. Os Cmstaceos Phyllopodes do Brazil, pelo H. von Ihering, 
pp. 165-180; 2 flgs. Diatoma ophitthotriast xim novo parasite do Gamba, pelo Adolpho 
Lata, pp. 181-193; 1 pi. O veneno ophldico, pelo H. Ton Ihering, pp. 195-206. Os Unionidos 
da Florida, pelo H. von Ihering, pp. 207-222. Conchas Marinas da formafiao pampeana de 
la Plata, pelo H. von Ihering, pp. 223-281. 

CHILE. 

Santiago.— JS^Z Initiiuto de Hijiene de Santiago^ Dr, F, Puga Borne^ Director: 
Revista Chilena de Hijiene, Tomo II, 189^*96, nnmeros 4^ pp. 1-511. 

Societe Scientiflque du Chile : 

Actes, 20x26 cm., Tome Y, 1895, clx + 276 pp. A new species of Coccidte of the genns 
Diagpia^ by T. D. A. Cockerell, pp. 6-7. Description d'une nonvelle espece de C^ordiu9 dn 
Chili, par Lorenzo Camerano, pp. 8-9. Denxieme note snr les Fonrmis dn Chill, par C. 
Emery, pp. 10-18; 8 figs. Le Daetylopiu$ vUi$ an Chili, par Femand Lataste, pp. 24-30. 
Un ntensilio del Antigno Pern, por Perez Canto, pp. 31-33. Snr I'Age des terrains a lig- 
nite dn snd dn Chili, le group d'Araaco equivalent Chilien de gronpe de Laramie de 
TAmerique dn Nord, par A. ^. Nogues, pp. 84-^. Snr la coloration dee microphytes a 
I'aide du carbonate de lithine, par Clodomiro Perez Canto, pp. 58-54. Examen comparatif 
de TcBuf de I'effraye du Chili, par Xavier Raspail, pp. 55-62. Nouvelle observations snr les 
moeurs et les manifestations phonetiques de I'effraye snd-Americaine (Striz perlata 
Licht.), par Femand Lataste, pp. 63-72. Descriptions de Termnochelidea de TAmerique 
meridionale, par A. LeveiUe, pp. 76-81. Un nuevo mineral de cobalto (CuO, 2 CoO. Co«0, 
+ 4H3O), par Pablo Martens, pp. 87-88. Carta jeolojica, mineralojica y agronomica de 
Chile, par Alphonse Nogues, pp. 146-164. Reactions chimiques des procedes les plus 
nouveaux d'traitment des minerals d'or, par Ferdinand Gantier, pp. 176-187. A propos du 
saut perillenx, par Femand Lataste. pp. 205-218. Emanations d'acide carboniqne et for- 
mations calcaires dans les terrains volcaniques, par Ferdinand Gautier, pp. 218-228. De- 
scription de deux nonveaux cetaces de la Cote du Chile, par C. Perez Canto, pp. 226-229 ; 
2 flgs. 

Tome VI, lere Livraison ( 1896 ). Catalogue des Orthopteres de TAmerique Meridionale, 
decrits jusqu'a ce jour., 1895, par A. Finot, pp. 3-10. Sobre la embriolojla del Margarodes 
vitium Gard, por C. Perez Canto, pp. 14-20; 4 flgs. Experimentos sobre la produlczion de 
los Rayos de Roentgen, por Louis L. Zegers y A. E. Salazar, pp. 20-22 ; pi. 1 ; 1 flg. Troisi- 
eme note sur le saut perilleux, par Femand Lataste, pp. 28-42 ; 2 ills. 

Congreso Cientifico Jeneral Chileno de 1894, 18x27 cm.; 302 pp. De Tinfluenoe de 
Chlore dans la mineralisation des fllons d'or et d'argent, par Ferdinand Gautier, pp. 1-10 
Crcmeos de Indigenas Bolivianos, por L. Vergara Flores, pp. 11-30; 2 pU. Variations de la 
pesanteur dans une meme local ite, par J. A. Krahnass, pp. 31-53. Estudios Ijienicos del 
aire, por A. E. Salazar y I. Newman, pp. 54-67 ; 8 pU. Les comes des mammiferes, par 
Femand Lataste, pp. 68-92. Inelqnes cas Teratologiques observes a 1' abattoir de Santiago, 
par Gabriel Dehors, pp. 93-101 ; 4 flgs. Contribncion al estudio de los microfitos, por C. 
Perez Canto, pp. 102-118 ; 5 flgs. 

GUIANA, BRITISH. 

Gbobobtown, Dumkraua.— William Chalmers, Crown Surveyor: 

Geological Survey of British Guiana. Notes on British Guiana and its gold industry, by 
H. I. Perkins, 23 pp. ; 4 maps. Report of the government land departnmn^ for 1895-'96, 

l^PP- Digitized by CjOC 
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URUGUAY. 

MoNTBvrDBO.— Wtaeo Nacional de Montevideo: 

Anales, 20x30 em. I. Memoria Geoloirioa sobre la formacion del Bio dela Plata, por D. 
A. Larranaffa, pp. 3-12. Deaoripciones de aUiinos hemipteroa heteropteros nuevos o poco 
conocidos, por Carlos Berg, pp. 13-27. Las Gramineas Umgaayas, por J. Arechavaleta, 
pp.2»-78; Spll.; 13 figs. 

V. Las Gramineas Umgaayas, pp. 873-452; pll. 

VII. NaeTo FermeDto Batyrico, por Vicente Curci, 68 pp. ; 3 pll. 

Contribacion de oonoclmiento de la Fauna Uroguaya. Enumeracion de Mamiferoa, 
por Juan H. Figueira, pp. 5-35. 

Las Gramineas Uniguayas, pp. 147-392 ; 37 pll. ; 12 figs. 

Charles Honored Author: 

Loi da Rayonnement Solaire, por Charles Honore, 856 pp. ; 7 pll. 



AUSTRALIA. 
NEW SOUTH WALES. 

Stdnbt.— Departm^n^ of Mines and Agriculture: 

Minerals of New South Wales, by A. Liyersidge, 17 x26 cm., 826 pp. ; 8 figures ;. geological 
map in colors. Bound in green cloth, gilt top, back and side titles. 

Memoirs of the Geological Surrey of New South Wales, 24x30 cm. Geology, No. 5. 
Geology of the Broken Hill lode and Barrier Ranges mineral field, N. S.' W., 1801, by J. B. 
Jaquet, 150 pp. ; 10 plL 

Palaeontology, No. 1. The invertebrate fauna of the Hawkesbury-Wianamatta series of 
New South Wales, 1888, by Robert Etheridge, 21 pp. ; 2 pU. No. 2. Contributions to the 
Tertiary flora of Australia, 1888, by Doctor Constantin, Professor of ^tany. University of 
Graz, Austria, 192 pp. ; 16 pll. No. 3. Plant-bearing beds of Palaeozoic and Mesozoic age in 
eastern Australia and Tasmania, by Ottokar Feistmantel, 1890, 190 pp. ; 30 pll. No. 4. 
The fossil fishes of the Hawkesbury series at Gosford, by A. S. Woodward, 1890, 56 pp. ; 10 
pll. No. 5. Monograph of the Carboniferous and Permo-Carboniferous in vertebra ta of 
New South Wales, by R. Etheridge, 1891-'92, 144 pp. ; 22 pJl. No. 7. The Mesozoic and Ter- 
tiary insects of New South Wales, by R. Etheridge and A. Sidney Olliff, 1890, 12 pp. ; 2 plL 
No. 8. Contributions to a catalogue of works, reports and papers on the anthropology, 
ethnology and geological history of the Australian and Tasmanian aborigines, by R. Ether- 
idge, 1890-*95, 144 pp. No. 9. The fossil fishes of the Talbragar beds (Jurassic?), by Arthur 
Smith Woodward. 1895, 40 pp. ; 6 lltho. pU., geological section, and 1 photo-lith. 

Records of the Geological Survey of New South Wales, 18 x24 cm.,VoL II, 1890-*91, 180 pp. ; 
16 heliotype and other plates. Contains numerous geological, paleeontological and min- 
eralogical articles. - 

VoL III, 1892-'98, 200 pp. ; 19 pU. 

Vol. IV, 1894-'95. 200 pp. ; 24 pll. 

QUEENSLAND. 

Bbisbane.— i2o2/ct2 Society of Queensland: 

Proceedings, Vol. XI, 136 pp. ; 8 pll. Contains : Aboriginal languages of eastern Australia, 
by Joseph Lauterer. Geological structure of artesian basins, by A. Gibb Maitland. 
Albatross bay, by F. C. Urquhart. The flying fox, by Thos. R. Lucas, etc. 

VICTORIA. 

'iAxLBOTTRWt,— Department of Mines, Hon. Henry Foster, Minister: 

Annual Report of the Secretary for Mines, 1894, 21x33 cm., 68 pp. ; numerous illustrations, 
maps, etc. 

Annual Report for 1895, 88 pp. ; charts, maps, etc. 

Special Reports, same size: Report on loss of gold in reduction of auriferous vein- 
stone in Victoria, by Henry Rosales, 65 pp. ; 22 pll. Reports on the Victoria coal fields, by 
James Sterling, 20 pp. ; 9 plL and maps. 
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EUBOPB. 
AUSTBO-HUNGARY. 

', M.omAVlA^SeUHrfornchende Verein in Brunn: 

TerfaandlnnireD, XXXn, 1888. ffi+278 pp. Beitra^e rar Petroffraphie der mahrinrh-achle- 
■ithen Basalto, tod Jcwef Klvana, pp. 3-17. Analjtucbe neberaichi der europaiBcbea 
Aiten der Coleoptoren-cattoDC Epuraea Br., tod Edmond Beitter, pp. l^-^S. BeetunmuDcs- 
tabelle der Coleopteren^familie de deriden des palsarctischen Faonaigebietes. too Ed- 
mond BciUer, pp. 37-89. Flora von Serfoieo and Mae^onien, voo Ed. Formanek, pp. IM- 
210. Einiffe nene Arteo aus der Familie der Federmilben, Ton Hoco Zimmermann, pp. 
211-231. Zor Stellnng Onoof^iora-flchichtoii im Mioom des Wienerbeckens, too. A. lt«»ii»fc- 
pp. 232-273. 

Band XXXIII, Vm, 49+282 aeiten; 1 tafrL Bevisioo der Coleoptaren-sattoiiff Danacea 
Lap. aas der paUearctiachen Fauna, von Joe. Prochaaka, pp. 7-38 ; 1 taf . Beetimman«8- 
tabelle de Borkenkaefer, voo Edmand Beitter, pp. 36-07. Zor Flora von Albanian, Corfu, 
and Epiros. von Ed. Formanek, pp. 109-159. PhytographiMhe Mittheilnngen oeber Pflan- 
•enformen aoa verBchiedenen floren^bieten der Oesterreichiech-nnfarischen Monarchie, 
▼on Ferd. Sehar, pp. 161-251. 

XII. Bericht der meteorologiachen Commiasion des natarforaobenden Vereinea in Bmnn. 
Ergebniase der meteorologiacben Beobachtongen im Jahre 1392, 174 aeiten ; 6 karten. 

Xin. Bericht dor meteorologiacben Commiaeioa des naturforachenden Vereines in 
Bmnn, Jahre 1393, 176 seiten ; 5 karten. 

BuDAPBST, ViiJKQkVi,—M<iayarhoni Fitldiani TartukU (Hungarian Oeological Society): 

Foldtani Koslooy. 18z27 cm., XXY, 1396, 400 pp. ; 4 heliotype platoa. Oeologiai nti yasla- 
tok Essak-Americabol (Geological excarsion throogh North America ), irta Dr. Felix J., 
pp. 8-29; 1 pL ,Geologische Beiseskixzen ana Nordamerika (same article in German ), yoa 
Dr. J. Felix, pp. 69-96; pL i, heliotype. 

XXVI, 1896, 400 pp., Kryttallographischen Kenntniss der Caleitea bei Budapest, Ton Gos- 
tav Melczer, pp. 79-94 ; 2 plL Westfallscher (Darbonpflanaen, von Johannes Felix, pp. 165- 
178. Torkommen and die Yerbreitang der Oryphaea etterhatyi Paray, von Dr. Anton 
Koch, pp. 360-366. 
Kir, Magyar TermesxeUudomanyi Tar$ulat ( Royal Hungarian Society of Natural Sci- 
ence): 

Zweiter intemationalen Omithologen-congress xa Budapest reranstalteten AntteUung 
der angarischen Vogelfaana, von Dr. Jolios ▼. Madarasz, 16 x24 cm., 124 seiten ; mit 12 orig- 
inal-skixzen. 

Cypridlcola paraHtica, nov. gen., noy. sp., ein neaes Raderthier, von Dr. E. ▼. Daday, 
13 X 26 em.. 32 seit. ; 1 taf. Separatabdnick aus '* Termeszetrajxi Fuzetek," 1893, band XVI, 
heftal,2. 

Die Pyroxen-andesite des Cserbat, eine petrographisohe and geologische studie, von Dr. 
Franz Schafanik, 18x26 cm., 192 pp. ; 9 tafeln. Separatabdruck aus den " Mittheilungen 
aus dem Jahrbuche der kgl. uugar. geologischen Anstalt," band IX, pp. 185-376. 

A Charafelek (Characeae L. Gl. Richard) kulonos tekintettel a Magyarorszagi Fajokra, 
irta Dr. Filarszky Nandor, 23x31 cm., pp. 1-77 ; with (^rraan translation, die Characeen 
mit besonderer ruclcsicht auf die in Ungam beobachteten Arten, yon Dr. Nandor Filarszky, 
pp. 81-129 ; 5 colored plates ; 20 figures. 

A Szel Iranya a Magyar szent korona orszagaiban. irta Hegyfoky Kabos, 23x31 cm., pp. 
1-64; with German translation, ueber die Windrichtung in den lendem der nngariachen 
Krone, nebst einem Anhang ueber Barometerstand und Regen, yon Jakob Hegyfoky, pp.. 
85-173; 18 figures and 5 charts. 
Ungari9che Naturwiaaentchaftliche Oesetlsehaft —Mathematiaehe und naturwiMuen%chaft' 
liche Classe: 

Berichte aus Ungam XI, 1892-*93, 506 pp.; 25 litho. plates; 1 heliotype. Contains arti- 
cles on biology, chemistry, mathematics, and physics. 

Band XII, 1893-*9i, 478 pp. ; 3 pll. Contains articles on biology, chemistry, mathematics, 
and physics. 

Pbag, BoHMMiA,^ Konig!, Boehmische GeaelUchaft der Wittenschaften —McUhematiMeh-natar- 
wiisentcTiaftliche Clas8e: 

Jahresbericht fur das Jahr 1894, 52 pp. Ueber gewisse Hauptaufgaben der Naturwis- 
senschaften, yon Dr. Anton K. Gruenwald, 1895, 68 pp. 

Jahresbericht fur das Jahr 1896, 60 pp. 

Sitzungsberichte fur 1894, 800 pp. ; 23 litho. plates ; 18 figs, in text. Das Rednctionsgeseta 
der Blnethen, das Dedoublement und die Obdiplostemonie, yon Lad. J. (^elakoysky, 142 
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pp. ; 5 pU. AperiodUohen Schwankangen der temperatur im Qebiet des Pic du Midi und 
Pay de Dome, von Friedrich Klengel, 67 pp. Flora von BaUrarien, von J. Velenovsky, 29 
pp. Beitrage rar Keontniss boehmiscben Hydroptiliden, Fr. Klapalek, 10 pp. ; 1 pi. 

Sitenngsberichte far 1895. Zur Aoatomie der Paraphyse dee Wirbelthiergehirns, von F. 
K. Stadnioka, 13 pp. ; 1 dbl. pi. Beitrage sur Paleontologie dea alteren Palaeozoicams in 
Mittelboehmen, toq Friedrich Kataer, 17 pp.; 2 pU. Beitrage stir electromagnetischen 
liobttheorie, von Franz Kolacek, 31 pp. Monograpbie der fossilen Flora von Roeeitz in 
Mahren, von Friedriob Katzer» 26 pp. Beitrage ear Anatomic und Entwiokelnngsgeschicbte 
dee Vorderbims der Cranioten, von F. K. Stadnicka, 42 pp. ; 7 dbl. pU. col. Bedeutung des 
Organes der Stylommatophorenf ?on J. P. Babor, 20 pp.: 2 pll. Fanfter Naohtrag znr 
Flora Yon Bolgarien, von J. Velenovsky, 12 pp. Baeulun Lnb. and Hessella Br., von Al. 
Mrazek, 17 pp. ; 2 dbL pll. Studie o Isopodech, Boha mil Nemec, 46 pp. ; 4 dbL pll. coL 
Beitrage zar vergleicbenden Histologic and Hlstogenese des Baokenmarkes, von. F. K. 
Stadnicka, 82 pp. ; 3 dbl. pll. ooL Ueber neae Wirbelthiere aoa der Permformation Boeh- 
mens, von Anton Fritach, 17 pp. ; 1 fig. 

WiBM ( Vienna), AvBTRiA,—Kai9erltehe Akademle der WUsenseha/ten : 

Anzieger, 16x24 cm., 1895, Nos. 19-27, pp. 199-29a 1896, Nos. 1-27, pp. 1-268. 
yaturwUMtiMehaftlichier Verein: 

Mittheilangen, 1893-'94. Ueber lose mit einander Verwachsene Oypskrystalle von Leit* 
meritz, von Attokar Lanecek, pp. 11-17 ; 2 figs. Ueber das Him der anthropoiden Assen, 
von Brnno Sellner, pp. 28-57 ; 1 pi. 1895-'96, 112 pp. ; 2 maps. 

BELGIUM. 

Bbuxbllbs.— fifoeitfte BeJge de Oeologie, de Paleontologie, et de Hydrologie: 

Bnlletin, 16x24 cm. Tome Y III, Annee 1894, 284 + 204 + 84 pp. ; 8 pll. ; 14 figs. Les Soorces 
des vallees de TOarthe du Hoyooz et do Booq, par E. Putzeys, pp. 6-45 ; 4 figs. Sur les 
preuves d*une submersion de TEurope occidentale et des cotes de la Mediterranee a la fin 
de la periode glaciaire, par R. Storms, pp. 54-72. Sur la decouverte d'une Ictbyosaure de 
grande taille a Arlon, par A. Lecbien, pp. 76-82. Sur Timportance et la nature des eaux 
dans les terrains calcaires du Condroz et de Tentre-Sambre^t-Meuse, par M. Walin, pp. 90- 
113. Les Bryozoaires da Senonien de la carriere de I'arche de Leves, pres Chartres, par 
E. Pergens, pp. 131-140, 181-192; 8 figs. Ezamen hydrologique des bassins du Hoyoux et du 
Booq, par Th. Verstraten, pp. 141-165 ; 7 figs. Decouverte de la faune de Mont sur March- 
iennes, par X. Stainier, pp. 176-180. Sur la formation de la doloroie, par C. Klement, pp. 
219-224. Le Forage Artesien de THotel des chemins de fer, a Bruxelles, par Ch. Lahaye, 
pp. 252-260. Note sur le gisement des diamante de Fleams, par X. Stainier, pp. 262-267 ; 
3 figs. Memoires : Etude sur le bassin houillier d' Andenne, par X. Stainier, pp. 3-22. Oeol- 
ogie de la cote Beige, par A. Rutot, pp. 29-39. Le cours de la Mease depuis Fere Tertiaire, 
par X. Stainier, pp. 83-101 ; 1 pL L'excursion dans les Jurassique et Triassique, par V. 
Dormal, pp. 102-127 ; 7 figs. Synchronisme des couches Maastrichtiennes et Senoniennes 
de Belgique, par A. Rutot, pp. 145-180; 6 figs. 
La 8oeiete Linneenne de Bruxelles : 

Bulletin, 18x28 cm., vingtieme annee, Nos. 1-9, 88 pp. Vingt-deuxiemo annee, Nos. l-9» 
80 pp. 

Societe Roy ale de Botanique de Belgique: 

Bulletin, tome trente-deuxieme, 1893, 202+122 pp. Memoiros: Biologic de la vegetation 
sur le littoral Beige, par Jean Massart, pp. 7-43 ; 4 phototypic plates, de 10 vues. Excursions 
rhodologiques dans les Alpes in 1893, par Frangois Crepin, pp. 41-100. Primitiae Florae 
Coetaricensis, par Th. Durand et U. Pittier. Lichenes, par J. Mueller, pp. 122-173. Musci» 
par F. Renauld et J. Cardot, pp. 174-201. Comptes Rendus : Musoi exotici novi vel minus 
oogniti, a MM. Renauld & Cardot, pp. 8-40. 

Tome trente-troisieme, 1894, 247 -1-182 pp. Memoires: Rosae hybridae, par Francois Cre« 
pin, pp. 7-149. Embryologie vegetale, par Jean Massart, pp. 150-247 ; 4 litho. pll. ; 54 figs. 
Comptes Rendus : Musci exotici novi vel minus cogniti, a F. Renauld et J. Cardot, pp. 
109-137. Flore Cryptogamique de Belgique. Lichens, par G. Lochenies, pp. 153-172. 

Tome trente^iaatrieme, 18^, 341+165 pp. Memoires: Tableau compare tif des algues de 
Belgique, par E. de Wildman, pp. 22-50. Excursions rhodologiques dans les Alpes, par 
Franfiois Crepin, pp. 51-121. Champignons coprophiles de Belgique, par £1. Marcbal, pp. 
124-149; 2 litho. pU. Un Botaniste in Malaise (a botanist in Malaysia), pp. 151-341; 6 
phototypic plates de 18 vues ; 39 illustrations. Comptes Rendus : Inflorescence des Rosa, 
par Franfiois Crepin, pp. 32-52. Musci exotici vel novi cogniti, a P. Renauld et J. Cardot 
descripti, pp. 57-78. 
lAsa^—La Soeiele Oeologiquede Belgique: C^ C\C\Cs\p' 

Annales, Tome XXI, 1893-*94. Bulletin et liste des membres, cxx+25 W'^ ^ V3 W^^g l\w 
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FRANCE. 
BBAfTYAis.— CharUn Janet j Auteur: 

Btades sur lea Fourmis, les Ouepes, et les Abeilles. par Charles Jaoet, 1896, 58 pi>. Dito, 
2S pp. ; dito, 140 pp. 

Sor les nids Venpa L., par Charles Janet, 1886, 4 pp. Sur la Vespa orabro L., par 
Charles Janet, 13 pp. 

BoRDBAUX.— Societe Linne^nne de Bordeaux: 

Prooes-Yerbanz, Vol. XLVII, 1893, 190 pp. Vol. XLVIII. 1894,88 pp. Vol. XLIX. 1895, 
81pp. 

Cams,— L* A eatlemic Natltmale dsM Sciences, Arts et Bellei-LeUren de Caen: 

Memolros, 1^95, 379 pp. Experiences d'acoustique, par M. Neyreneuf, pp. 3-12. 
Memoires, 1896, 418 pp. 

La Soeiete Linneenne de Xormandie: 

Bnlletiu, 1895, 306 pp. Les organisms precambriens da massif Breton, par A Bioot, pp. 
8-14. Nomenclature des tissues seoondaires, par O. Lignier, pp. 15-30. Quelqnes plantes 
nouTelles pour Normandie, par Auguste Chevalier, pp. 62-76. Catalogue des annelides 
polychaetes, par Pierre Fauyel, pp. 121-146. 

Bulletin Mensuel de la Commission Meteorologique du CaWados. Observations faites a 
les obserratoires du Jardin des Plantes, Sainte Honorine-du-Fay, etc., tons les jours de 
Tannee 1895, 48 pp. 

Cheeboubq.— iSbc/e/e Nationals de» Sciences Nalurelles et Malhematiquen du Cherbourg: 

Memoires, Tome XXIV, 1892-95, 408 pp. Liste de Coleopteres trouves dans les environs 
de Cherbourg, par F. Nicollet, pp. 53-78. Anomalies des orchidees, par O. Penzig, pp. 79-104 ; 
10 figs. Nomenclature hepatioologlqne, par Auguste le Jolis, pp. 105-182. Revision des 
acariens des regions arctiques et descriptions d*especes nouvelles. par E. Trouessart, pp. 
183-205. Hepaticie Chinensis, par F. Stephen, pp. 207-228. Nomenclature bryologiqne, par 
Augaste le Jolis, pp. 229-328. Contributions a I'histoire des ampharc^icus Francaise, par 
Pierre Fauvel, pp. 329-318. 

"Duom.^Academie des Sciences, Arts et Belles Lettres de Dijon: 
Memoires de TAcademie de Dijon, 1805-'96, 486 pp. 

La. HocRELh ft,— V Academic de la RocheUe— Societe des Sciences Nalurelles de Charente-In- 
ferieure: 
Annales de 1895. Flore de France, Tome II, par Q. Rouy et J. Fouoaud, 350 pp. 
Annales de 1896. Flore de France, Tome III, par G. Rouy et J. Foncaud, 884 pp. 

LuxBMDOUEO, IjX}X.—V Insiilut Grand Ducal de Luxembourg: 

Publications de I'lnstitut — Section des Sciences Naturelles et Mathematiques. Tome 
XXIV, 235 pp. : 2 pU. Theorie de Telectricite et de la lumiere de Maxwell, pp. 28-70. 

Lyon.— La Societe Linneenne de Lyon: 

Annales, nouvelle serie, 18x28 cm. Tome XXXVII, Annee 1890. Les ooquilles marines 
(Gastropoda, Scapbopoda, Lamellibranchiata, Brachiopoda) des cotes de Franoe. Descrip- 
tion des families, genres, et especes, par Amould Locarc^ 384 pp. ; 848 figs. 

Tome XL, 1893, 215 pp. Mceurs et metamorphoses d'insectes, suite, par le Capitaine Xam- 
beu, pp. 1-52. 101-188. Etude sur la polydactylie chee les Mammiferes, par Louis Blanc, 
pp. 53-88. 

Tome XLI, 1894, 220 pp. Esqnisse de la partie inferieure des Terrains Jurassiques du de- 
partment de TAin, par Attale Riche, pp. 1-104. Mosurs et metamorphoses d'insectes, suite, 
par Capitaine Xambeu, pp. 107-156. Expose d'une classification toratologique, par Louis 
Blanc, pp. 157-200. Description des mollnsques Quatemaires noveaux, par Amould Looard, 
pp. 201-220; 29 figs. 

Tome XLII, 1895, 270 pp. Expose d'une classification teratologique, suite, par Louis 
Blanc, pp. 1-48. .L'empoissonment des animaux d'eau douce, par Raphael Dubois, pp. 49- 
52. Mceurs et metamorphoses d'insectes, par Capitaine Xambeu, pp. 58-100. Etudes geolo- 
giques sur les monts Lyonnais, par J.-A. CI. Roux, pp. 101-189. Deoouverte d'une noovelle 
espece d' Acerotherium, par M. Elie Mermier, pp. 168-188 ; 1 pi. Etudes geologiques, par 
Edouard Jacquemet, pp. 199-253. 

MambbUaLK,— Societe de Horticulture et de Botanigue de Marseille: 

Revue HorUcole— Journal des travaux, VoL XLI. 1895, 216 pp. VoL XLII, 1896, 206 pp. 

Mbtz, LoEBAniB.— L'^cademie de Metx: 

Memoires, XXIV annee, 1894-'95, 432 pp. ; 2 pU. 

Vamib,— Museum d'Histoire Naturelle: C^OOqIp 

Bulletin, 1896, Nos. 1-3, 136 pp. ; Nos. 6-8. pp. 125-860. 1896, N0.'mWujy ^^ 
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ToVLOVB^—L* Academie des Sciences et Belles- Lettres de Toulouse: 

Memoires, Tome YI, 1894, 540 pp. Anatomie oomparee. Constraotioii des Arcs inferieurs 
de la tete. par A. Layocat, pp. 22-48. Des bourgeons des plantes dans lenrs rapports avec 
la termlnaison des axes, par D. Clos, pp. 77-93. Theorie des j^onpes des substitutions, par 
Ed. Maillet, pp. 258-281. Bur unQ f amille de oourbes gauches, par H. Molins, pp. 394-420. 

Tome VII, 1895, 724 pp. lionotremes, par A Lavocat, pp. 47-63. Surfaces reglees, par 
Victor Bouquet, pp. 117-140. Physostatique du Sorezois, par D. Clos, pp. 242-301. Groupe- 
ment orogenique des chainons Pyreneens, par J. Caralp, pp. 561-676. 

GERMANY. 

Bbblin, VvJB&.—Botaniseher Verein der Provinz Brandenburg: 
Verhandlungen, XXXVII, Jahrgang, 1895, 254 pp. ; 1 pi. 

Botanische Beobachtungen aus der Proyinz Brandenburg im Jahre 1894, yon C. Wams- 
torf , pp. 34-61. Die Ustilagineen der Proyinz Brandenburg, yon P. Magnus, pp. 66-97 ; taf. i. 

Entonwlogischer Verein in Berlin : 

Berliner Entomologische Zeitschrift, Band L, 1895, 380 pp. ; 5 pU. Die Anthomyiden- 
grnppe Homalomyia nebst ihren Gattungen nnd Arten, yon P. Stein, pp. 1-141. Diptero- 
logische studien, yon Th. Becker, pp. 171-264, 313-344; 1 pi. ; 4 figs. Canarische Insekten, 
yon E. yon Rebens-Paschwitz, pp. 265-276; 2 taf. Coleoptera noya exotica, yon A. F. Nou- 
fried, pp. 279-312. 

Band LI, 1896, heft 1, seiten 78. Neuer beitrag zur Kenntniss der Epidosis-gruppe. yon 
J. J. Kieffer, pp. 1-44 ; 3 taf . * 

Deutsche geologische Oesellscha/l: 

Zeitschrift. XLVI Band, 1894, lieft 4, seiten 501-876; 21 taf. Neue Beitrage zur Kenntniss 
der Ammoniten-Fauna, yon Josef y. Siemiradzki, pp. 501-536; 5 taf. Die Korallen der 
Silurgeschiebe oetpreussens, yon W. Weissermel, pp. 580-674; 7 taf.; 4 figs. Ammoniteu, 
yon Richard Michael, pp. 697-702 ; 1 taf. Ueber liasische mitrel Jurassische Fleckenmergol 
in den bayerischen Alpen, yon Emil Bosq, seiten 703-768; 2 taf. 

Baud XLVII, 1895, 766 seiten ; 22 lithog. tafeln. Uebsr des alter der Bundner Schiefer, yon 
A. Rothpeltz, pp. 1-56; 2 taf.; 9flg. Neue Binnenschnecken aus dem Vicontiner Eocaen, 
yon Paul Oppenheim, pp. 57-193 ; 2 taf. Spongien aus dem Kreide Westfalens, yon Clemens 
Schlieter, pp. 194-210. Die unter Kreide des subhercynen Quadersandstein-gebirges, yon 
Gunther Maas, seit. 227-302 ; taf. ix ; 1 karte. Kenntniss der Gattung Quenstedticeras, yon 
W. Weissermel, pp. 307-330; taf. x-xii. Geognostiche Skizze dor Umgegend yon Finero, 
yon Cesare Porro, pp. 377-422 ; 2 taf. Die subhercyne Tourtia und ihre Brachiopoden und 
Mollusken-Fauna, yon E. Tiessen,'8eit. 423-533; taf. xvn, xviu. Brachiopoden, n. s. w., im 
der Musselkalk, yon Emil Philippi, pp. 665-734 ; taf. xix-xxi. 

Band XLVIII, 1896, Hefts 1-3, pp. 1-742. Drumlins in Liyland, yon Bruno Doss, pp. 1-13; 
taf. 1 ; 2 figs. Dampfquellen und Schlammyulkane in San Salvador, yon Carl Sapper, pp. 
14-26 ; 4 figs. Das Alttertiar der Colli Berici in Venetien, pp. 27-152 ; 4 pll. Dor Stromboli 
als Wetterprophet, yon Alfred Bergeat, pp. 153-168. Untersuchungun ueber fossile Hoelzer- 
aus dem Yellowstone National Park, u. s. w.. yon J. Felix, pp. 249-260; 1 pi. Das Palaeo, 
thermale Problem, yon Max Semper, pp. 261-349. Elephantenresten und das yorkommen 
yon EUphas trogontherii PohL, von W. Voltz und R. Leonhard, pp. 356-362. Beitrage zur 
Kenntniss der basaltischengesteine. von Nord-syrien, von Wilhelm Poetz, pp. 522-556. Der 
dilnviale Aar- und Rhone-gletscher, yon A. Baltzer, pp. 652-664 ; 1 pi. Ueber einige Wahr' 
scheinlich glaoiale Erscheinungen im nordlichen Bayern, yon H. Thurach, pp. 665-682. 

BoMN, "PRVBB,^ Naturhistorischer Verein der preussischen Rheinlande: 

Verhandlungen, Jahrgang 51, 1894, seiten 213 + 57 ; 4 tafeln. Neue Fossilien des rhein- 
isohen Deyon, yon C. Schluter, pp. 68-70 ; taf. ii. Die Meteoriten-Sammlung der Uniyersitat 
Bonn, yon H. Laspeyres, pp. 83-156. Korrespondenzblatt, 57 pp. 

Jahrgang 52, 1896, 281 pp. Die geographischen, geognostischen und mineralogischen 
Verhaltnisse des -sudlichen Theils des Obergamtsbezirks Dortmund, yon Herr Stookfletli, 
pp. 45-129. Die Meteoriten-Sammlung der Uniyersitat Bonn, yon H. Laspeyres, pp. 141- 
220. Beitrag zur Kenntniss der Glomeriden, yon Dr. Carl Verhoeff , pp. 221-234 ; 1 pi. 

Sachregister. Chronologischen Verzeichnlss der geologischen und mineralogischen Lit- 
teratur der Rheinproyinz und der Proyinz Westfalen, von H. & M. Rauff, 1896, 284 pp. 

Jahrgang 53, erste halfte, 1896, 148 pp. ; 4 litho. taf. Beitrag zur Kenntniss der Fauna 
des Kalkes yon Haina bei Waldgirmes, yon E. Peyer, pp. 56-102 ; taf. i-iii. Die Einwan- 
derung der Planariaden, von Walter Voigt, pp. 108-148. 

Nitderrhetniteher GeselUchafi far Natur- und Heil-kunde tu Bonn: ^ j 

Sitzungsberichte, 1895, 164 pp. ; 1896, erste halfte, 128 pp. Digitized by VjOOQ IC 
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Brbkbn, Qkr.— NaturwUsenMcha/tlieher Verein: 

Abhandlungen, Band XIII. 1891, 196+498 pp. Lichenenflora der Dordfriesischen Inaeln, 
TOQ Heine Sandstede, pp. 107-136. Nordamerikanische Hydraohniden, Tob F. Kolnike, pp. 
167-226; 3 plL Beitras zor Flora Ostfrieslands, von Rndolf Bielfeld, pp. 279-374. Ueber 
die fossile Flora von das nordwestdeutche DUurinm, von C. A. Weber, pp. 413-468; 2 figs. 

Band XIV, 1896, 176 pp. Beitra^ snr geschichte der Vogel der Neoaeit, 7on G. HarUaub, 
pp. 1-43. List of North American Eupterotidae, PtilodontidoB, Thyatiridae, Apatelidae, and 
A«rrotidep, by A. R. Qrote, pp. 44-128. Jahresberioht, 84 pp. 

Dresdbn, SAx,—Naturwi99en9chaftlieher OetelUcha/t **I9U in Dresden'*: 

Sitzun^beriohte and Abhandlangen, 1894. 73 pp., 1 pL ; 1895. 109 pp., 1 pi. ; 1896, Jannar 
bis Juni, 71 pp. 

FfiANKruBT-A-ODBR.— yaturwUHeMcho/ateher Verein des Reg.-Bez. Frankfurt: 
Helios, 1895, 160 pp. ; 1896, 160 pp. 
Societatnm Littene, 1895, 196 pp. ; 1896, 1-6, 96 pp. 

QiBSSBsr, Hbssb.— iVa<ur/or«c/ier GetelUcha/l: 

Dreissigster Bericht, 1895, 274 pp. Die Laubmoose der Umgeban« von Marburg and 
deren geographische Verbreitang, von W. Loroh, pp. 107-176. 

Bericht 31. 1896, 210 pp. Das Stromsystem des Orinoco, ron Ludwig Wagner, pp. 1-75. 
Pbenologische Beobachtaogen (J^hrgang 1891 ), von E. Ihne, pp. 76-99, 119-150. 

QonLiTZ, VaiV%%,^ Naturfor»chendtt CfeselUehaft: 

Abhandlungen, XXI Band, 1895, 250 pp. Lepidopteren-faana der preussisehen Oberlaa- 
sits. Ton C. Sommer, pp. 37-78. 

Halle-a-Saalb.— /rai««r{to/^ T^eopoldlnisch-CarolinUche Deutsche Academie der Naturfor- 
scher: 

Leopoldina, 24z32cm.. 1895, 224 pp. 

Nova Acta. 21x32cm., Band LXIII, 1893, 400 pp. Die geographische Verbreitang der Jetst 
lebenden Banbthiere, von Carl Greve, seiten 1-280; 21 taf. col. Der magnetische Declina- 
tion fur 48 Beobachtungsorter, von G. D. E. Weyer, pp. 318-397. 

Band XLIV, 1891, 512 pp. Ueber Serpentin und Schiefer ans dem Brennergebiete, von J. 
Blaas, pp. 1-60; 2 plL Eigenbewegungen des Auwers-Bradley Catalogs nach der Bessel'- 
schen methode, yon Herman Kobold, pp. 213-366; 6 pll. Hystema Geometramm zonae tem- 
peratioris septentrionalis, von C. F. ▼. Gumppenberg, pp. 367-512. 

H VMBCTRO, QtK&,—Naturwi*sennehafUicher Verein in Hamburg: 
Verhandlungen, 1895, 41 pp. 

Abhandlungen, Band XIV, 1893, 131 pp. Zar Mechanik des Vogelfluges, von Fr. Ahlbom, 
194 pp. ; 51 figs. 

Hannovbr, VR\3%%.—yalurhi8torische Oesellschaft zu Hannover: 
Jahresbericht, 42 und 43, 1891-*93, 106 pp. ; 1 pL 

Kiel, FRVSS.—yaturwlMsenncTui/lliefier Verein fur Schleswig-HoUtein: 

Schriften, Band X, 1898, 324 pp. Laubmoosflora von Schleswig-Holstein, von P. Prabl, 
pp. 147-223. Blumen und Insecten auf den nordfriesischen Inseln, von Paul Knuth, pp. 
225-257. 

Leipzig, ^Kt.— Koniglich-Sachsisclie GeselUchaft der Wissenscha/ten—Mathemaiisch-Physiche 
Classe : 

Berichte u. die Verhandlungen, Band XL VI, 1894, 341 pp. Ueber die Bewegung der 
Warme in Fiussigkeiten. von C. Neumann, pp. 1-24. Calorimetrische Untersuchungon, von 
F. Stohmann, pp. 49-72, 223-251. Gmppen und Differentialgleichungen, Friedrich Bngel, 
pp. 297-321. 

Band XLVII, 1895, 666 pp. Calorimetrische Untersuchungen, von F. Stohmann, pp. 1-37, 
375-400. Ueber Entwicklung und Bedeutung des Nervenmarks, von H. Ambronn and H. 
Held, pp. 38-51 ; 1 pi. Theorie der partielien Differentialgleichungen, etc., von Sophus Lie, 
pp. 53-128. Bestimmung aller Flachen, etc., von Sophus Lie, pp. 209-260. Verwerthung d. 
Gruppenbegriffes fur Differentialgleichungen, von Sophus Lie, pp. 261-322. Demonstration 
des eloktrischon Brechungsexponenten von Fiussigkeiten, von P. Drude, pp. 329-351. Leip- 
ziger Stemwarte, von Fritz Cohn, pp. 558-625. 

Band XLVIII, 1596, Parts 1, 2, 360 pp. Untorsuohungen ueber die Reduction and Inte- 
gration von Picard*8chen Differentialgleichungen, von E. Naetech, pp. 1-78. Inflnitesimale 
Abbildungen der Optik, von F. Hausdorff, pp. 79-133. Die Theorie der Translationsflachen 
und das Abel'sche Theorem, von Sophus Lie, pp. 141-198. Ueber die olektrodynamischen 
Elementarwirkung, von C. Neumann, pp. 221-290. i_7 
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NaturwitnenitehafUicher Verein fur Sctchntn und T*hurinffen : 

Zeitschrift far NatarwissenBchaften, 68 Band, 1895, 1, 2, 5, 6, Heft, pp. 1-160. 321-474. 
Zwei neue Taenien aas Affen, von Rich. Meyner, pp. 1-106; 2 pll. Das Karrenproblem, von 
Max Eckert, pp. 321-432. 

Band 69, heft 1, 2. Nachahmungsersoheinungen bei Bhrnohoten, toq G. Breddio, pp. 
17-46; Ipl. nat.coL 
Dr. OUo Kuntze: 

Geogenetische Beitrage, von Otto Kantze, 78 pp. ; 9 ilL 
Konigliche Sachnisehe OeselUchaft der WiMenscfuiften zu Leipzig: 
Zar 50-jahrigen Jnbelfeier, 1896, 64 pp. 

Maodhbubo, VuvsB,—N'aturwi8senac?ui/tHehe Verein: 

Jahresbericht and Abhandlangen, 1893-'96, 484 pp. Flora ron Magdebarg. pp. 77-216. 

MuNSTKR, 'PBvaa,— We$t/aliacher Provinzial-verein fur Wis»entc?ia/i und Kuntt: 

Jahiesberiobt XXII, far 1898-'94, 294 pp. ; 1 pi. Die europaischen Ratten, von H. Reeker, 

pp. 69-76. 
Jahresb. XXIII, 1894-'95, 266 pp. ; 3 pll. Die Riesenamniten, ron Dr. H. Landois, pp. 9^ 

106; 2 pll. Wildkatse and Haaskatze, Ton Ed. Klocke, pp. 109-118; 1 pL Hybriden im ge- 

nas Rubu9^ von J. Utsch, pp. 145-201. 

N UBBMBEBa, Bay. —Naturhitttoriache OeaelUehaft : 

Abhandlangen, Band X, 1894-'95, 90 pp. Flora Ton Franken, von P. Magnos, pp. 121-140. 
Jahresbericht far 1894, 64 pp. ; far 1896, 56 pp. 

Reobnsburo, Bay.— ?ron»^^ Botanisehe OeaelUchaft in Regcmburg: 
Katalog der Bibliothek, 1895, 144 pp. 
Naturwisientchaftliche Verein zu Regensburg: 

Berichte, 1894-'95, xl + 268 pp. ; 6 pll. ( Festschrift zar Feier des 50-jahrigen Bestehens 
des Vereines.) Chitin-Einlagerungen in Maschelschalen, von W. Winter, pp. 1-24. Die 
deutschen Pterophorinen, ron Ottmer Hof mann, pp. 25-219 ; 3 pll. Die geotechtonisohen 
Verhaltnisse der Umgebong von Regensbnrg, von Dr. Branhnber, pp. 237-262; 1 pi. Ueber 
neaei^tucke yon Ischyodas, von Lndwig Ton Ammon, pp. 253-263. 

Wi K8BADBK, PEtiss.— Verein fur Naturkunde : 

Jahrbacher, Jahrgang.48, 1895, 248 pp.; 3 pll. Ueber die intemationalen absoluten an- 
besondere die magnetischen and die electrischen Maase, von Ladwig Kaiser, pp. 37-98. 
Die Nassaa beobachteten bienen, von Badderberg, pp. 99-125. Verzeichniss der im Dila- 
vialsande von Moebach verkommenHen Wirbelthiere, von Aug. Roemer, pp. 185-199. 

Jahrgang 49. 1896, 236 pp. ; 3 pll. Zur Geologie der Loreleigegend, von Alexander Fachs, 
pp. 43-52. Die Mollasken-faana der makaronesischen loseln, von W. Kobelt, pp. 53-69. 
Die Kafer von Nassaa and Frankfart, von L. von Heyden, pp. 73-92. Beitrage zar Lepi- 
dopteren-faana des malayischen Arohlpels, von Arnold Pagenstecher, pp. 93-170; 8 plL 
Beitrage far Kenntniss der Rhopaloceren-fanna der Insel Bawean, von B. Hagen, pp. 171- 
188; 1 pi. Im Erwachenden Lenze, von W. Caspari, pp. 189-231. 

GEEAT BRITAIN. 

Belfast, Jx^^Belfant Natural History and -Philosophical Society: 

Report and Proceedings for the session of 1894-'95, 86 pp. Electric crystallization of 
metals, by J. Brown, pp. 28-33 ; 2 figs. 

Report and Proceedings, 1895-'96, 62 pp. The properties of the surface of liquids, by 
Joseph Barcroft, pp. 24-26. 

Birmingham, Eno.— r^ Ma»on Science College: 
Calendar. 1895-'96, 596 pp. ; 1896-*97, 604 pp. 

Dublin, lR.—i2o.vat Dublin Society: 

Scientific Proceedings, August, 1891, VoL VIII. part 3, pp. 207-280. On the influence of 
temperature on the sensitiveness of the photographic dry plate, by Richard J. Moss, pp. 
222-224. On the limits of vision, by G. Johnstone Stoney, pp. 228-243. On the post-embry- 
onic development of fungi, by Gilbert C. Bourne, pp. 244-246. 

VoL VIII, part 4, 1895, pp. 281-376. On Packsia ma^jJienryi, a new fossil from the Cam- 
brian rocks of Howth, by Sollas, pp. 297-303; 6 figs. Notes on Hydroida and Polyzoa, by 
J. E. Duerden, pp. 325-336 ; 1 pi. 

Scientific Transactions, 22x28 cm., 189l-*95, Vol. V, part 5. On derived crystals in the 
basaltic andesite of Glasdrammanport, County Down, by Grenville A. J. Cole, pp^ 239-248; t 
1 Pl; 2 figs. Digitized by VjjOOglC 
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Part 6. Fossil fish-remains of the coal measures of the British Islands — Acanthodid»» 
by James W. Dayis, pp. 241^258; 8 pll. 

Part 7. Eozoonal stmcture of the ejected blocks of Monte Somma, by H. J. Johnston 
and J. W. Gregory, pp. 259-277 ; 5 pll. 

Part 8. The brain of the microcephalic idiot " Joe,*' by D. J. Cnnningham and T. Telford 
Smith, pp. 287-352; 4 pil. ; 18 figs. 

Part 9. Surrey of flshiuff grroands west of Ireland, 1890-*91. Report on rarer fishes, by 
E. W. L. Holt and W. L. Calderwood, pp. 381-512; 6 t>ll. ; 13 figs. 

Part 10. The papillary ridges on the hands and feet of monkeys and men, by David Hop- 
bum, pp. 525-538; 5 pll. 

Part 11. The course of natural fermentative changes in natural and polluted waters, 
by W. £. Adeney, pp. 539-620. 

Part 12. Monograph of marine and fresh-water Ostracoda of the north Atlantic and 
northwest Europe, by Q. S. Brady and C. A. M. Norman, pp. 621-746 ; 19 pll. 

Vol. VI, No. 1. Pithecanthropus erectuSf a transitional form between man and apes, by 
Eugene Dubois, pp. 1-18 ; 3 figs. 

Edihbuboh, Scot.— Royal Botanical Society : 

Transactions and Proceedings, Vol. 20, pt. 2, pp. 273-592. Flora of Isle des Aigrettes Mau- 
ritius, by H. H. Johnston, pp. 317-340, 391-407. An attempt to classify common plant pig- 
ments, with some observations on the meaning of color in plants, by Miss M. J. Newbigin, 
• pp. 534-550. The genus Gloiopeltis, by Fr. Schmltz, pp. 554-570. 
Royal Society of Edinburgh: 

Proceedings, Vol. 20, 1892-'93. On the madder-staining of dentine, by W. O. A. Robertson, 
pp. 14-20; 1 pi. On properties of the parabola, by Anglin, pp. 85-46. On a remarkable 
glacier lake, formed by a branch of the Hardanger-Jokul, Norway, by Robert Munro, pp. 
53-62 ; 1 map. On certain concretions from the lower coal measures, and fossil plants they 
contain, by H. B. Stocks, pp. 69-75. On the reproductive organs of Xoctua pronuba^ by A. 
B. Griffiths, pp. 78-102 ; 1 pi. Elimination of powers of sines and cosines, between two 
equations, by Lord McLaren, pp. 145-153. Rise and progress of anthropology, by Robert 
Munro, pp. 315-424; 1 pL Pallial complex of Dolabella, by J. D. F. Gilchrist, pp. 264-270; 
1 pi. Notes and peculiarity in the form of the mammalian tooth, by J. Smith, pp. 336-346; 
1 pi. Torsion of the molluscan body, by J. D. F. Gilchrist, pp. 357-370 ; 9 figs. A sketch of 
lake-dwelling research, by Robert Munro, pp. 385-411. On M. Dubois's description of Pith- 
eeanthropuM erecttis, with remarks on transitional forms, by Sir William Turner, pp. 422- 
436. 

Glasgow, Soot.— IVic Philosophical Society of Glasgow: 

Proceedings, Vol. XXV, 1893-'94, 291 pp. ; 10 pll. Above the snow line in Scotland, by 
Gilbert Thomson, pp. 98-107 ; 4 pll. Glaciation of the west of Scotland, by Dngald Bell, 
pp. 118-136; 3 pll.; 1 fig. 

Vol. XXVI, 1894-'95, 302 pp. ; 2 plL Aluminum : Is it to be a metal of the fataref by A. 

f. Sexton, pp. 88-96. Temperature variation of thermal conductivity of rcicks, by Lord 
elvin. pp. 227-232. 

LrvKBPOOL, "KYtQ.— Liverpool Gfeological Asnociation: 

Journal, Vol, XIV, 1893-^94, 46 pp. ; 4 pll. Notes on the Storeton series of footprinto, by 
Osmund W. Jeffs, pp. 10-21 ; 4 pll. Granite and its relations, by O. Bickerlegge, pp. 21-80. 
Liverpool Geological Society : 

Proceedings, Parts 8 and 4, VoL VI(, 1894- '95, pp. 283-464; 10 pll. The Moraine oi Llyn 
Cwm Llwch, on the beacons of Brecon, by T. Mellard Reade, pp. 270-276 ; 1 pL Geology of 
the country between Preston and Blackburn, by E. Dickson, pp. 76-88 ; 1 pi. Gtoology of 
the Faroe islands, by Joseph Lomas, pp. 292-318 ; 1 map ; 4 figs. Strata exposed during the 
construction of the Seaeombe branch of the Wirral railway, by T. W. Davis and T. Mellard 
Reade, pp. 327-348; 2 pll. An attempt to classify the footprints in the new red sandstone, 
by Henry C. Beasley, pp. 39M09; 3 pll. Drift of the Mid- Wales coast, by T. Mellard Reade, 
pp. 410-419; 2 pll. The Berwickshire coast, a study in physical geology, by T. Mellard 
Reade, pp. 420-443. 

London, "Ekq.— Royal Botanical Society of London: 

Quarterly Record, 1894, pp. 129-188. The leaf and its functions, by S. H. Vines, pp. 136-140. 
Circulation of fluids in plants, by S. H. Vines, pp. 150-157, 170-173. Quarterly Record, 1896, 
pp. 1-56. Properties of roots, by P. W. Oliver, pp. 6-8. Flowers : the means by which they 
are fertilized, by Miss Styan, pp. 34-37. Quarterly Record, 1896, pp. 57-88. 
Geological Society of London : 

Abstracts of Proceedings, Session 189l-'95. Nos. 629-645. 184 pp. Session 18e5-'96, Nob. 646- 
662,140 pp. ^ T 

List of Members of the Society, November 1, 1895, 80 pp. Digitized by VjOOQ IC 
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Manchbstbb, Esq,— Manchester Literary and Philosophical Society: 

Memoirs aad Proceedings, Vol. IX, 189A-'95, pp. 9S-260. On the eyidence afforded by 
Bode's Law of a permanent contraction of the radii vectores of planetary orbits, by Henry 
Wilde, pp. 91^107. On Kaloxylon ho'^keri Will, and Lyginodendron oldhamium^ by 
Thomas Hick, pp. 109-117; 1 pi. Limitations enforced upon mathematical forms of ex- 
pressions for physical quantities in a continuous medium, by R. F. Gwyther, pp. 119-132. 
Resistance and back electromotive force of the electric arc, by Julius Frith, pp. 139-151 ; 4 
figs. On the structure of the leayes of calamites, by Thomas Hick, pp. 179-190 ; 1 pi. Notes 
on glacial moraines in Cumberland and Westmoreland, by W. Brock bank, pp. 195-205 ; 3 plL 

Vol. X, 189&-'96, 160 pp. Helium and its place in the natural classification of elementary 
substances, by Henry Wilde, pp. 3-10 ; 1 pi. Some experiments on the latent heat of steam, 
by J. A. Harker, pp. 38-55 ; 3 figs. Relations of the physical and chemical forces, by Henry 
Wilde, pp. 61-79; 1 fig. On a sporangiferous spike, from the middle coal measures near 
Rochdale, by Thomas Hick, pp. 73-79 ; 1 pL On an earthem vase found in the boulder clay 
at Stockport, by Thomas Kay, pp. 87-92 ; 1 fig. Complete list of members, from 1781 to 1896, 
64 pp. 

Vol. XI, part 1. On Rachiopteris cylindrioa Will., by Thomas Hick. 18 pp. ; 1 pi. 

Pbnzancb, Eno.— iJo.vaZ Geological Society of Cornwall: 

Transactions, Vol. XI, part 9, pp. 56^742. On some fossils from the coast sections in the 
parishes of Padstow and St. Merryn, by Howard Fox*, pp. 634-644. Illustrations of Cornish 
fossils, by J. H. Collins, pp. 645-651, 2 pll. Foraminifera of the Pliocene beds of St. Erth, 
by F. W. Millett, pp. 656-661 ; 1 pL On the probable age of Lizard rooks, by Alexander Som- 
errille, pp. 662-668. On a supposed resemblance between the occurrence of native copper 
in the Lake Superior and Lizard areas, by Fras. J. Stephens, pp. 680-683. Cherts and as- 
sociated rocks, by Howard Fox, pp. 687-742 ; 4 pll. Index, 8 pp. Laws and rules, 16 pp. 

VoL XII, part 1, 88 pp. ; 5 pll. Radiolarian and other cherts, by Howard Fox, pp. 39-72. 
Notes on Cornish fos^, by J. H. Collins, pp. 73-86 ; 2 plL 

Laws and Rules of the Royal Geological Society of Cornwall, 16 pp. 

ITALY. 

BoiiOGNA.— i?. Accademia delle Sctenze dell* Instltuto di Bologna: 

Memorie delle Scienzo Naturali, 23x30 cm., Serie V, Tomo IV, 1894. Eterocarpia ed 
eteromericarpia nelle Angioaperme, del Federico Delpino, pp. 3-U. Rassegna degFime- 
notteri raccolti nel Mozambico dal Carlo Formasini, di C. Emery G. Gribodo e G. Kriech- 
baumer, pp. 45-90. Contributio alia conoscenza della microfauna Terziaria Italiana, del 
Carlo Formasini, pp. 115-148. Fossili del Museo di Bologna, del Giovanni Capellini, pp. 
163-175; 3 pll. Osservazioni microscopiche circa T interna fabbrica degli occhi* delle 
squiUe, especialemente della Squilla mantis, del G. V. Ciaccio, pp. 231-248; 2 pll. Anato- 
mia della casuarinee, del Fausto Morini, pp. 249-300 ; 5 pll. Solfo cristallizato dalle solfare 
dl Romagna, del Luigi Bombicci, pp. 301-380 ; 3 pll. 

Catajhia,— Accademia Oioenia di Scienze Naturali in Catania: 

Bnllettino deUe Sedute, Fasc. 8. 5, 7rll, 13, 20-22, 25, 280 pp. Fasc. 39, 40, 41. 1895, 78 pp. ; 
42-45, 1886, 52 pp. 

Flokencb.— iSocieta Eniomologica Italiana: 
Bnllettino, 1894-*95. pp. 313-472; 9 pll. 

Qbnova.— 5oci<to lAgure di Storia Patria: 

Atti, 19x28 em.. Vol. XXVIII, 1896, 664 pp. Farmacia. etc., pp. 339-400. 

HTLAV.^Societa Italiana dl Scienze Naturali: 

Atti; Vol XXXV, 1895, 320 pp. ; 3 pll. Vol. XXXVI, 1896, Fasc 1, 2, 269 pp. ; 4 pll. 
Memorie, 22x28 cm., Tomo V, 1895. Monographia illustrata degli Uccelli di Rapina in 
Italia, del Qiacinto Martorelli, 216 pp ; 4 colored plates ; 29 figs. 

Padua.— 12. Accademia di Scienze^ Leltere ed Aril in Padova: 
Atti e Memorie, Vol. X, 1894, 340 pp. ; XI, 1895, 264 pp. 

Pai«beiio.— iZ. Orio Botanico di Palermo: 

Bollettino, Vol. I, No. 1, 40 pp. Appendix I, 78 pp. 

FiaA,—Soeieia Toscana dl Scienze Naturali: 

Atti, Vol. VIII, 1891-'93, 241 pp.; IX, 1894-'95, 310 pp. ; X, 1895-'96, pp. 1-120. 

'EU>UA.— Accademia Ponti/lcia de Nuovl Lincei: 

Atti, Anno XLVIII, 1895, 132 pp. ; XLIX, 1896, 96 pp. 
R, ComUiOto Oeologioo d*Italia : ^ j 

Bollettino, Anno 1895, 510 pp. ; 1886, Nos. 1, 2, 258 pp. Digitized by VjOOQ IC 
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SiEvtJL,—StgUmondo BrogU DireUore: 
Aricola. 

Bollettino del NataralisU, Anno XV, 1895, 152 pp. ; 1 pi. ; XVI, 18M, 182 pp. 
Beyista Italiana di Sciense, Anno XV, ISK, 152 pp. ; XVI, 1886, 152 pp. 

TuBnr.— J7. Aeeademia delle Seieme di Torino: 

AtU, VoL XXX. 1884-'95. 1,016 pp. ; 19 plL XXXI, 1895-*96, 1,000 pp. ; 3 pL 
Otseryazioni Meteorologiche, Anno 1803, 51 pp. ; 1894, 58 pp. ; 1895, 54 pp. 

NORWAY (See Sweden). 

RUSSIA. 

HsLsnfOFOBS, FiML.— F#n«iba Vetentkaps Soeieteten (Scienii/lc Society of Finland) : 

Acta Societatis Sclentiarom Fennieae, 28x29 cm., Tomna XYII, 1891, 590 pp. ; 16 plL On 
the electrical statas of flrases, by Theodor Homen (in (German), ^p. 15-00; pll. i-x. Ob- 
seirations on comets, by Anders Donner (in (ierman), pp. 91-176; 3 pll. on black card- 
board. Contribution to the knowledge of a-dibromhydrin and chlorid of oxanylsyra, by 
Oseian Asclian (in Swedish), pp. 369-387. 

Tomns XVIII, 1801, 574 pp. ; 12 pll. Applications of thermodynamics to the actions which 
are exercised between the electfic onrrents and their magnets, by P. Dnhem (in French), 
pp. 1-100; 2 pll. Hymenomycetes of Finland, by P. A Karsten (descriptions of 20 species 
in Latin), pp. 101-110. Studies of the typhus bacillus, by Walter Cygnaeus (In Swedish), 
pp. 289-327. 

Tomus XX, 1803. 602 pp. ; 10 plL No. 1. On the complete systems and the calculation of 
di£Ferential invariants of the continued finite groui>8, by Ernst Lindelof (in French), 62 
pp. No. 3. On night frosts, and the means of preyenting their ravages, by Selim Lem- 
Strom (in English), 80 pp. A series of Asssrrian inscriptions, copied from the originals in 
the British Museum, by Knut L. Tallquist. 284 pp., in Gtorraan, containing 100 pages of 
Assyrian cuneiform inscriptions, with transliteration in italics and (ierman translation on 
opposite pages ; containing also 30 pages of Hebrew vocabulary, and 40 pages of oompari- 
son of words with Arabic and other ancient languages. No. 8. Determination of the con- 
stants necessary for the reduction of the photografic plates taken at Helsingfors for the 
construction of a photografic catalogue of stars down to the eleventh magnitude, by An- 
dres Donner (in French), 68 pp. Studies on the dilatation of oxygen at various pressures, 
by G. Melander, 17 pp. 

Bidrag till kannedom af Finlands Natnr och Folk (contribution to the knowledge of the 
nature and people of Finland), Vol. LIV, 1894, 451 pp. ; 6 plates, mai>8, and charts. Critical 
examination of the hymenomycetes of Finland, by P. A Karsten, pp. 155-186. Meteoro- 
logical observations on night-frost phenomena, by Th. Homen (in (ierman), pp. 187-415. 

Vol. LV, 1894. Penological observations in Finland, made between 1750 and 1845, by 
Adolf Moberg (in Swedish and Latin), xii 4- 165 pp. 

Vol. LVI, 1895. Finnish vocabulary, by Herman Vendell, 524 pp. 

Ofversigt af F. V. S. Forhandlingar, 14x22 cm.. Vol. XXXVI, 1883-*94, xviii + 814 pp. 
Observations on night frosts, by S. Lemstrom (in Swedish), pp. 88-119. Reply to same, by 
Th. Homen (in Swedish), pp. 127-153. Ciimatological notes, by Ad. Moberg, pp. 199-229. 

Vol. XXXVII, 1894-'95, xxiv +288 pp. On uroxansyra. by E. E. Sundwig (in Swedish), 
pp. 1-18. Action of equimolecular solutions on the mucus of the small intestine, 37 ex- 
periments, by Dr. Arthur Clopatt (in Swedish), pp. 93-126 ;^1 litho. A similar article in 
French, 34 experiments, by the same author, pp. 127-14S. Some new species of Australian 
mosses, described by V. F. Brotherus (English and Latin), pp. 149-172. The preparation 
of photografic star plates at the observatory at Helsingfors from June, 1893, to May, 1895, 
by Anders Donner (in Swedish), pp. 183-200. 

Societan pro Fauna et Flora Fenniea: 

Acta, 15x23 cm. Vol. IX, 1893-'94, 474 pp. ; 5 pll. No. 1. Symbolip ad mycologiam fenni- 
cam, by P. A. Karsten (Latin ), 11 pp. No. 2. Hymenoptera of the region around Lake 
Ladoga, by A. Westerlond ( Finnish ), 30 pp. No. 4. Psocidie of Finland, by O. M. Renter 
( in Swedish ), 50 pp. ; 1 pi. No. 5. Contribation to the knowledge of the species of Hier- 
acium of Finland, by Magnus Brenner ( in Swedish ), 43 pp. No. 7. Macrolepidoptera of 
Finland, by Enzio Renter (in Swedish ), 85 pp. Contribution to the knowledge of some 
Ciliata, by K. M. Levander ( in German ), 87 pp. ; 3 pll. No. 8. Nenroptera of Finland, by 
O. M. Renter ( in Swedish ), 36 pp. 

Vol. X, 1884. Monographia Cladoniarum universalis, by Edw. Wainio, part II ( Latin ), 
500 pp. 

Vol. XI, 1894, 315 pp. ; 10 pi. No. 2. Cladocera of the vicinity of Helsingfors, by K. E. 
Stenroos (in (^rman), 45 pp.; 1 pi. No. 3. Vegetation on the islands in the Bothnian 
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• 
enltt by Ossian Bergroth ( Swedish ), 78 pp. ; 1 map. No. 6. Catalogae of the Odegoniaceap 
of Finland, by Karl E. Hirn ( ia (German ), 24 pp. ; 1 pi. No. 11. Contribntion to the knowl- 
edge of the flora of Kimito valley, by P. Hj. Olseon ( in Swedish ), 50 pp. 

Vol. XII, ld94-*95, 827 pp. ; 6 pU. No. 1. Species of Hier<uHumot Finland, by M. Brenner 
(in Swedish), 67 pp. Noe. 2 and 3. Water fauna in the yicihity of Helsingfors. Protozoa 
and Rotatoria. By K. M. Levander (in German), 187 pp.; 6 pU. Northern Pilosellae, 
preparatory to a new flora of Finland, described by J. P. Norrlin (Latin), 83 pp. 

Herbarium Mnsei Fennioi, 15 x 28 cm., second edition. I. Plantae vascnlares, curantibus 
Th. 8«lan, A. Oswald Kihlman, Hjalmar Hjelt. 156 pp. ; 2 plL II. Mnsoi, curantibus J. 
H. Bomansson and V. F. Brothems, 77 pp. ; 1 map. 

Meddelanden, 15 x23 cm., Vol. XIX, 1898. 180 pp. ; XX, 1894, 128 pp. ; XXI, 1895, 146 pp. 

Societe des Science* de FinVind—InJitUut Mefeorologtque Central (Central Meteorological 
Inttitute of the Finnish Scientific Society) : 

Metoorological observations made at Helsingfors, 25x35 cm., all tables. Made in the 
years 1893-'05, 886 pp. 

Kazan, tiVBS.—Fiziko-yfalhematicheakago Ob»he»tvapre Impe rotor skome Kazantkome Uni- 
vertiiete {Phf/sieO' Mathematical S'tctetf/ of the Imperial University of Kazan) : 
Bulletin, 16x24 cm., second series, tome V, 1895, 856 pp. ; 9 pU. 

St. Pstbesbdbg, Buss.— Geological Committee of Russia: 

Bulletins, 16x24 cm. Vol. XIII, 1894, Nos. 1-9 and supplement, 580 pp. ; 3 maps. Vol. XIV, 
1895, Nos. 1-9 and supplement. 602 pp. ; 2 maps ; 1 pi. VoL XV. 1896, Nos. 1-4, 126 pp. 

Memoirs of the (Geological Committee, 25x82 cm. VoL IX, No. 3. Fauna of the Lower 
Oligocene of EkaterinoslaTa, by N. Sokolova, 88 pp., with German translation, pp. 84-186, 
geological section, 24 figures in text, and 4 Uthograflc plates, of 200 figures of brachiopods, 
corals, ete. 

No. 4. Selachians of the Lower Tertiary of southern Russia, by O. Jaekel, 18 pp., with 
German translation, pp. 19-33, and 2 litho. plates, 44 figures, of sharks* teeth and rertebne. 

VoL XIII, No. 2. General geological chart of European Russia, plat 89. Oro-hydrografic 
sketoh of the Viatka valley, by P. Krotova, 228 pp., with German review, pp. 229-241, and 
orografic map, 44x60 cm. 

Vol. XIV, No. 1, 1895. General geological chart of Russia, plats 95 and 96. Geological sur- 
vey in the Kalmuck steppe in the years 1884 and 1885, by I. Mushketova, 167 pp., with Qer- 
man review, pp. 169-199, and 2 geological charts of the region near the Caspian sea, 54x74 
cm., by I. Mushketova and D. Ivanova. 

No. 3. Cephalopods from the Trias of eastern Siberian coast province, by Dr. Carl 
Biener, of Vienna, with (German translation, 59 pp., and 5 litho. plates, about 40 figs, of 
cephalopods. 

VoL XV, No. 2. General geological map of Russia, plat 72, 1896. Geological survey in 
the valleys of the lower Oka and lower Kliasma, by N. Sibirtseva, 222 pp., with German re 
view, and geological map, 54x74 cm., of the region around Vladimir and Nizhni-Novgorod. 

Jmperatorskoy Akademia Nauke {Imperial Academy of Sciences) : 

Bulletin, 21 x 80 cm. Fifth series. Vol. I, September to December, 1894, 201 + 804 pp. Per- 
seids observed at Pulkova in 1893, by Th. Bredihine (in French), pp. 33-59. Observations 
of the spoto on the disk of Jupiter, by W. Seraflmova (in French), pp. 131-154; 2 pll. On 
the parallax of B Cassiopeiae, by S. Kostinsky (in French), pp. 15!hl64; 2 pll. Crustacea 
Caspia — Amfipoda, by G. O. Sars (in English), pp. 179-223, 843-378; plL i-xvi (autografic). 
Ephemerides of the comet Eacke, by O. Backlund (in French), pp. 261-265. Studies on the 
appearance of the variable star D Cephei, by Belopolsky (in French), pp. 267-306; 1 pi. 

VoL II, Nos. 2-5, February to May, 1895, pp. xli-ccxviii, 77-448. Persoids observed in 
Russia in 1894, by Th. Bredihine (in French), pp. 139-176. Etesearches on the variations of 
latitude of Pulkova from 1842 to 1849, and from 1853 to 1875, by A. Ivanova (in French), pp. 
257-292, 2 pll. On the measurement of photografic star plates (German), by F. Renz, pp^ 
293-329. Spiders found by G. Potenine in China and Mongolia in 1876 to 1879, by E. Simon 
(in French), pp. 331-345. (Descriptions are in Latin.) Blood corpuscles (German), by F. 
Ousianikova, pp. 36.V382 ; 1 pi. Movement of substances emitted by the comete, 1888 II, 
and 1893 IV, by Th. Bredihine (in French), pp. 383-395 ; 1 pi. Elements and ephemerides of 
the planetoid Geraldini (300) for iU opposition, 1893, by A. Rodin (in Carman), pp. 417-422. 
Vol. Ill, June to December, 1895, Ixvi + 498 pp. On the elasticity of the molecule, by 
Prince B. Golitsiae (in German), pp. 1-33., Distribution of wind on the surface of the 
Russian empire, by I. Kersnousky ( in French ), pp. 59-67. Method of determining the 
index of refraction of liqalds when near the critical point, by Prince B. Golitsine ( in 
Russian ), pp. 131-161. Studies on the star cluster C. G. 4291, by Countess N. Bobrinskaia 
( in French ), pp. 16^^-172 ; 2 photografic plates and 1 diagram. Crustacea Caspia — Amplii- 
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poda, by G. O. Sara (in English ), pp. 275-814; pll. xvii-xxiv (aatofiraflo). Mrsidw, by 
the same author ( in English )t pp. 432-458 ; platee i-viii ( autograflo ). 

Vol. IV, January to May, 1896, Ixxxviii + 502 pp. Secular rariationa of the orbit of the 
comet 1862 III, by Th. Bredihine ( in French ), pp. 31-40. The properties of molecules and 
atoms, by Prince B. Golitbine ( Russian ), pp. 290-318. On the origin and the orbits of the 
system of Aquariids, by Th. Bredihine (in French), pp. 345-360. Revision of the genus 
Aphanopleura ( Umbellifere), by B. Lipsky (in Russian), pp. 373-381. Valerianellm 
Turkestanicce, by the same author (in Latin), pp. 888-387. Crustacea Caspia — Amphi- 
poda, by Q. O. Sars ( in English ), pp. 421-489; pll. i-xu. 

Memoira, 25x34 cm. Vol. XLII, 1894. Nos. 7 and 8. Calculations and researches upon 
the comet Encke. Perturbations by the planets Mercury, Venus, Earth, Mars, Jupiter, and 
Saturn, from 1819 to 1848, by O. Backlund, 332 pp. ( French ; though nearly all Arabic fig- 
ures.) No. 9. Studies on heredity, by J. Orchansky, 300 pp., 20 pp. of diagrams. (French.) 
No. 10. Apparent positions of the sun-spots photographed at Pulkova by B. Hasselberg in 
the yeara 1881 to 188S. Prepared t>y A. Belopolsky and M. Morine, 173 pp. ( French.) No. 
11. The industry of spiders. Researches of Woldemar Wagner, 269 pp. ; 10 lithograph plates, 
20 X 28 cm., of 250 figures in natural colors, printed in the highest style of the art. ( French.) 
No. 12. The common birch (Beiula alba L.), and the morphological importance of the 
chalazogamy, by Sergius Navashin, 40 pp. ; 6 litho. plates. ( German.) 

Series VIII, Vol. I, No. 9, 1895, same size. Cloudiness of the Russian empire, prepared by 
A. Shenrok, 300 pp., including 250 pages of tabulated figures ; 8 isonephelic charts of the 
Russian empire. ( German introduction.) 

Vol. II, 1895. No. 1. The Sclerotinla disease of plants, by Dr. M. S. Voronin, 29 pp.; 5 
plates, colored. (German.) No. 2. On the development of the genital canals in CubUiK 
taenia L., and Phoxlnus IwvU Ag., by G. A. Sneider, 20 pp. ; 2 plates. No. 3. Meteorological 
observations made in 1893 along the coast of the Arctic ocean, in Siberia, by R. R. Bergman, 
72 pp. ( Russian.) No. 4. Direction and velocity of the winds over the Russian empire, 
tabulated for 196 places by months and seasons, by I. A. Kersnousky, 116 + 135 pp. ( Rus- 
sian.) No. 5. Annual review of the work done at the Central Physical Observatory in 1894, 
by H. I. Vilada, 81 pp. ( Russian.) No. 6. Cyclone paths in Russia for the years 1887 to 
1889, by B. I. Sresneusky, 78 pp. ; 11 maps of Europe, 20x25 cm. ( Russian.) No. 7. Posi- 
tions of the stars h and x Persei and their environs, deduced from measures upon two pho- 
tographic plates, by M. Bronskaya and A. Stebnitskaya, 135 pages. ( French.) No. 8. 
Snowfall aijid precipitation in the upper Volga valley, by M. A. Rickacheva, 46 pages. 
( Russian.) No. 9. Magnetic observations made on a trip to Urga, in northern Mongolia, 
in the summer of 1893, by E. V. Stelling, 28 pp. ( German.) 

Vol. Ill, 1896. No. 1. Mean annual precipitation, and number of days on which pre- 
cipitation occurs annually, in the Russian empire, by H. Vilada, viii + 271 pp. ( Russian.) 
No. 2. Extinction of the buffalo ( Bison bonctsitt L.) in the forest of Belovesia, by E. Bick- 
ner, 32 pp. ( Russian.) No. 3. Types of cyclone paths which have traveled Europe during 
the period of 1872-1887, by M. Rickacheva, 174 pp. ; 62 charts of Europe, showing paths of 
storms, wind directions, isobaric lines, and precipitation. ( Russian.) No. 6. New appli- 
cations of continued fractions, by A. Markova, 52 pp. ( Russian.) No. 6. On the radiation 
point and polarization of the X-rays, by Prince B. Gholitzine and A Kamofishitsky, 13 pp. ; 14 
pll. (Carman.) No. 7. Improved construction of magnetic unifilar theodolites, by H. 
Vilada, 32 pp. (German.) No. 8. Histological studies of the isopods, by V. Martinova, 16 
pp. ; 1 double size pL ( Russian.) No. 9. Density of the snow at Ekaterinburg, by G. Abeliss, 
28 pp. ( Russian). No. 10. On a differential equation, by A. Markova, 18 pp. ( Russian.) 

Vol. IV, 1886. No. 1. Monograph of Aapirotrieha (Holotricha), by V. T. Sheviakova. 
430 pp. ; 7 litho. pll. ( Russian.) No. 2. On the brachiopod genus Obolus Eiehw., by August 
Mickwits, 224 pp. ; 8 pll. (German.) No. 8. Coprophagi about Moscow, by E. A. Bogdanova, 
52 pp,; 8 pU. (Russian.) No. 4. Vegetation of Turkestan, by S. Korjinsky, 116 pp.; 2 pll. 
(Russian.) 

Uistorico- Philologique Classe: 

Memoires, 20 x 30 cm. VIII series. Vol. 1, Nos. 1, 2, 264 pp. 

Imperatorskago Mineral ogichexkaqo Obzhestva ( Imperial Mineralogical Society) : 
Transactions, 16 x 25 cm. Vol. XXXI, 1894, 486 pp. ; 1 pi. ; 2 portraits. 
Vol. XXXII, 1895, 304 pp. ; 10 litho. plL Contribution to the knowledge of the genus 
Plyetodua and tribe Thyestidsp, by Dr. J. Victor Rohon, 64 pp. ; 2 pll. (German.) On 
crystals, by A. Kamozhitsky, 112 pp. ; 4 pll. 
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SPAIN. 

Babcblona.— Aeaf Aendemia de Cieneias y Arte*: 

Boletin. 23x28 cm., Nos. 12-14, pp. 187-261. 

Memorias, 23x28 otn. Tomo I, 1884-*95. XIX. Applications of kinematic geometry* by 
Lais Canalda, pp. 881-^18. Recognition of the coexistence of the first bottom ot. the Medi- 
terranean sea in the lower Miocene deposits, by Dr. Jaime Almera, pp. 849-304; 1 geological 
table, 84xS0 cm. Monograph of the species of the genus Pecten, by Dr. Jaime Almera and 
Artaro Boflll y Poch, pp. 30^-408; 7 litho. plates. 

Tomo II. Flora del Yalles, by Dr. Juan Cadeyall y Diars, pp. 33-188 ( fin.) ; 1 pi. 

Pliocene Deposits of the plain of Barcelona, by Dr. Jaime Almera, pp. 33-80. 

Historia de la Academia de Barcelona, cm., 206 pp. 

La Casa de Monistrol, 1895, 18x26 cm., 18 pp. 

Las Radiacionee de Roentgen, 14x19 cm., February-March, 1806, 14+18 pp. 

Madrid.— i2«ai Academia de Ciencias, FUieaa y Na/urales de Madrid: 

Memorias, 20x30 cm. Tomo XVI, 1805, 290 pp. Systematic study of the organic bases of 
animal origin ( ptomaines, leucomaines, etc.), by Dr. Jose Ubeda y Correal. 

SWEDEN AND NORWAY. 

Christiajiia, Nobw.— Vidnukabi Selekabet i Christiania ( Academy of Science of Chrietiania) : 

Forhandlinger for 1803. No. 1. Laplandish word-boolc, by J. K. Quigstad. 372 pp. (in 
German). No. 2. Political condition of Athens, from the time of Clisthenes to Aristides, 
by A. Reeder, 151 pp. (Norwegian). No. 3. Histological studies in the Dipsacee, by B. 
Hansteen, 47 pp. ; 4 pll. (Norwegian). No. 4. The book of Job — Hieronymus's translation, 
by C. P. Caspari, 108 pp. (Carman). No. 5. Plant studies, by Axel Blytt, 52 pp. (Norwegian). 
No. 6. Athenian writings, by P. Ostbye. 45 pp. (Norwegian). No. 7. Vegetation of Tonsberg 
fiord, by H. H. Gran, 38 pp. (Norwegian). No. 9. Review of Norwegian ascidiee, by J. Kieer, 
105 pp.; 3 pll. (Norwegian, with English descriptions of the new and unknown species). 
No. 10. Astronomical, by H. Mohn, 40 pp. (Norwegian). No. 11. Bryological contribution 
to the flora of Norway, by F. E. Conrad and I. Hagen, 26 pp. (Norwegian). No. 12. Contri- 
bution to the anatomy of Combretaceae, by C. Holterman, 48 pp. ((^rman). No. IS. Nor- 
wegian Lepidoptera, by W. M. Sheyen, 54 pp. ; 1 map (C^erman ; 1,263 species named, their 
habitats given, and the latitude indicated). No. 16. Norwegian arctic flora, species new 
or little known, by J. M. Norman, 60 pp. (Latin). Nos. 17 to 20. Various subjects, 116 pp. 
No. 21. Botanical excursion in Rom^dal, by Ove Dahl, 32 pp. (Norwegian). Oversigt, 1893, 
80 pp. ; 3 engravings. Total pages, 1,436 ; 18 pll. ; 1 map of Norway. 

Forhandlinger for 1894. Nos. 1 and 9. Differential calculus studies, by Alf Guldberg, 42+ 
12 pp. (Norwegian). Nos. 2, 4, 5, 6. Various essays, 36 pp. No. 7. On climatic change and 
the eccentricity theory, by Andr. M. Hansen, 39 pp. (Norwegian). No. 8. On the flora of 
northern Norway in the regions of Tromso and West Finmark, by E. Jorgensen, 104 pp. 
(Norwegian). Nos. 3 and 9. Norwegian annelida polychsta, by Olaf Bidenkap, 150 pp. 
(Norwegian). No. 10. Botanical exploration to Sandmere, on the coast of Norway, 1804, 
by Ove Dahl, 44 pp. Oversigt, 40 pp. Total, 566 pp. ; 3 pll. ; 2 half-tone engravings. 

Forhandlinger for 1895. No. 1. On a melanistic phase of Uria grylle^ by R. CoUett, 
14 pp. (English). No. 2. On four birds, new to the fauna of Norway, found in 1890-'94, by 
R. Collett, 12 pp. ( Norw.) No. 3. Myodes lemmus (the lemming) : its habits and migra- 
tions in Norway, by R. Collett, 64 pp. ( English). Nos. 4 and 6. Integration by differen- 
tials of the 2d order, by Alf GKildberg, 12 + 48 pp. ( Norw.) Nos. 7-9. Essays in Norwegian, 
40 pp. No. 10. Earthquakes in Norway, by Hans Reush, 80 pp. ( Norwegian). Oversigt, 
48 pp. 

Skrifter, 1894, 18x26 cm. I. Mathematic-scientiflc class: No. 1. Geological studies in 
the Kongberg district, by Chr. A. Munster, 124 pp. ( Norwegian). No. 2. Pendulum obser- 
vations, by O. E. Shiots, 42 pp^ (German). No. 3. On the anatomy of the bulb of Crinum 
pratense Herb., by G. Lagerheim, 8 pp. (German). No. 4. The eruptive rocks of the dis- 
trict of Christiania, by W. C. Brogger, 216 pp. ; 4 microphotographs, and 2 maps (Ger- 
man). No. 5. Fresh-water Entomostraca (raised in Norway from dried mud) of New 
Zealand, by G. O. Sars, 62 pp. ; 8 autographic plates, colored from nature ( English). No. 
6. On Lamy*s equation, by A. Palmatroem, 8 pp. ( French). 

II. Historico-philosophlc class: Five papers, by various authors, in Norwegian, Ger- 
man, French, and English languages, 484 pp. ; 2 lithographic plates. 

STATAlRlvit, ifonvr.—Stavanger Mueeum: 

Aarsberetnlng for 18M, » pp. ; 2 pll. For 1886, 150 pp. 
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Stockholm, Sv/.—Entomologitka Foreningen i Stockholm {Entomological Society of Stock- 
holm) : 

Eotomoloerisk Tidskrift, Jacob Spangberg, Editor. Arg. XVI, 1895, 268 pp. ; 3 litbo. plL 
Arg. XVII, 1805, 300 pp. ; 4 pU. 
Kongliga Svenska Velenukapa Akadcmim (Royal Swedish Academy of Sc fences) : 

Bihaog till K. S. V. A. HaDdlingar, 14x22 cm. DiTisioii I, mathematics, astroQomy,* me- 
chanics, physics, meteorology, and kindred subjects. Blue corers. VoL XIX, 1804, eight 
papers, in Swedish, German, and English, 284 pp. ; 6 plL Vol. XX, 1885, eight papers, in 
Swedish, German, and French, 304 pp. ; 9 pll. Two, Nos. 4 and 5, on electrical resonance, 
by V. Bierknes, 104 pp. (German). 

Division II, chemistry, mineralogy, geognosy, physical geography, and kindred studies. 
Yellow covers. Vol. XIX, 1894, foar papers, in English and Swedish, 84 pp. ; 8 pll. One, 
No. 1, on hydrolysis, by J. Shields, 32 pp. ( English). VoL XX, 1885, six papers, in Swedish, 
172 pp. Five of the papers are on balloon trips made over Sweden and Finland in 1888 and 

1884, with weather records and other observations, by S. A. Andree, who has recently 
essayed to make a trip to the north pole ( Swedish, 148 pp. ; 18 pll., maps and charts). 

Division III, botany. Green covers. Vol. XIX, 1884, five papers, in Swedish, Swedish and 
Latin, and German, 448 pp. ; 15 pi. Vol. XX, 1885, five papers, in Swedish and German, 135 
pp. ; 9 pll. . 

Division IV, zoology, biology, etc. Brown covers. Vol. XIX, 1884, two papers, German, 
on Nnoropora and insects, 40 pp. ; 8 pll. Vol. XX, 1885, five papers, in English, Swedish and 
Latin, and German and Latin, 218 pp. ; 8 plL The first two, on daphnids and sightless 
crayfishes, by B. Lundberg and E. Lonnberg, are in English, 84 pp. ; 8 pll. 

Ofversigt, 51st year, 1884, many short papers, Swedish, German, etc., 504 pp. 52d year, 

1885, many short papers, Swedish, English, German, etc., 830 pp. 

Tbondhjem, "SoRYi',— Kongelfge norske Videnskabera Selakab (Royal Norwegian Society of 
Sciences ) : 

Skrifter, 15x24 cm., 1891, 5 papers, Norwegian, English, and German, 228 pp. ; 23 plL One 
article, No. 3, on the Norwegian forms of Lithothamnion, by M. Foslie, is in English, pp. 
28-208, with 23 photolith. plates, on 10-ply bristol cardboard, with tissue-paper interleaves, 
and showing about 227 forms, living and fossil. 

Skrifter, 1895, 4 papers, in Norwegian and English, xvi+211 pp. One paper, No. 2, on new 
or critical Lithothamnia, by M. Foslie, is in English, pp. 1-10, with 1 photolith. plate, of 
15 figs. 

Upsala, Sw.— Kongliga Upsala Universitet (Royal University of Upsala^ : 

Arsskrift, 16x24 cm., 1884. Jurisprudence, viii+180 pp. Philosophy, iv+128 pp. Phi- 
lology, x+121 pp. Program, 1881, pp. 55-110. Natural history in Sweden, by Th. M. Fries, 
75 pp. Review of the University, ISSS, 118+6 pp. 

Arsskrift for 1885. Jurisprudence, viii-|-71 pp. Historj-, 316 pp. Medicine, 126 pp. ; 2 pL. 
Philosophy, 68 pp. Program, 1885, pp. 111-168. Review of the University, 1881-'85, 88+6 pp. 

SWITZERLAND. 

BASEit.—Naturforschende Oesellsc^aft in Basel: 

Verhandlungen, 14 x 22 cm.. Band X, 1884, Heft 3. pp. 512-883 : plL xi-xrv. Glacial deposits 
about Basel, by A. Gutzwiller, pp. 512-^80 ; pi. xi and xn, geological sections aggregating 
280 cm. (Carman). Catalog of spiders of Basel and vicinity, by F. R. Miller and E. Shenkel, 
pp. 681-824; pll. xin and xiv (German). 

Band XI, Hefts 1 and 2, pp. 1-420; 5 pU. Ferns collected on the Celebes and adjacent 
islands by F. and P. Sarasin, by Dr. H. Christ, pp. 1-35, 198-219, 221-258 ; plL u, in (German). 
Fauna of the mountain seas, by Fr. Zschooke, pp. 36-133; pL i (German). The Jura in the 
southeastern part of the upper Rhine valley, by A Tobler, pp. 284-368 ; pll. rv and y (Ger- 
man). 

Geneva.— /Socfcte de Physique el d^Hisioire Naturelle: 

Compte Rendu des Seances. Vol. XI, 1894, 102 pp. VoL XII, 1886, 66 pp. 

Nbdchatel.— 5o<rfete Neuchateloise de Oeographie: 

Bulletin, 16x24 cm. Tome VIII, 1894-'95, 404 pp. ; 6 plL 

ScniLFTB.A.vsE.v.^Schweizeri*che Entomologlsche Otsellschaft (Swiss Entomological Society): 
Mittheilungen, Vol. IX, 1895-'96, hefts 5-8, pp. 227^14. Coleoptera Helvetle, by Dr. Gus- 
tav Stierlin. pp. 449-576. 

St. Gallbn.— flf^ Oallinche Xaturwissenschaftliche Oesellschaft: 

Bericht, 14x21 cm., 1892-'93, 377 pp. ; 2 pll. and portrait of Dr. B. Wartmann. Catalog of 
the vascular plants of Switzerland, by Joseph Rhiner, Adoxa to Plantago, pp. 17^-260 
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(German). Plant oolture in npper Egypt, by J. Kast, pp. 261-aOOL Contribation to the 
moUnsoa of the cantons Appenzell and St. Gall, by August Ulrich, pp. 901-3^. 

Berioht, ld91-'95, 416 pp. ; 14 plL Abstract of the second index to the Flora of Switcer- 
land, by Joseph Bhiner, pp. 17S-296. Contribution to the tertiary flora of St. Gall canton, by 
Dr. Robert Keller, pp. 297-324 ; plL i-xi. Dmmlins, by Dr. J. Pruh. pp. 325-896 ; plL xn-xir. 

MISCELLANEOUS. 

New York, N. Y.—The Electrical Review Publishing Company , Chat* W» Prieet Editor: 

Electrical Review, a weekly Journal of electrical and scientific progress, 29 z 40 cm., finely 
illustrated. Vol. XXII. 1893, 344 pp. ; XXIII, 1893, 230 pp. ; XXIV, 1894, 850 pp. ; XXV, 1894, 
852 pp. ; XXVI, 1895, 404 pp. ; XXVU, 1895, 424 pp. ; XXVIII, 1896, 844 pp. ; XXIX,:i896, 336 pp. 

Besides the above books and regular exchanges, catalogues of scientific books 
are received regularly from the following publishing houses and booksellers: 

Joseph McDonough, 58 State street, Albany, N. Y. 

Walter F. Webb, Albion, N. Y. 

Estes Sc Lauriat, Boston, Mass. 

A. S. Clark, 174 Pulton street. New York, N. Y. 

P. Blakiston, Son A, Co., Philadelphia, Pa. 

Dr. A. E. Foote, Philadelphia, Pa. 
Bernard Quaritch, 15 Piccadilly, London, En^. 
Dnlau & Co., 87 Soho square, London W., Eng. 
Francis Edwards, 83 Kigh street, Marylebone, London W., Eng. 
John H. Knowles, 15 Rush Hill Road. Lavender Hill, London S. W., Enc, 
Kegan Paul, Trench, Trubner Sc Co., Paternoster House, Charing Cross Road, London, 
Eng. 
J. B. Bailliere & Fils, 19 Rue Hautefeuille, Paris, France. 
Ch. Chadenat, 17 Quai des Grands Augustlns, Paris, France. 
Gebruder Bomtrager, Berlin W., Germany. 
Paul Parey, Hedemanstrasse 10, Berlin S. W., Germany. 
Mayer & Muller, Markgrafenstrasse 51, Berlin W., Germany. 
H. W. Schmidt, Halle a Saale, Germany. 
Oswald Weigel, Konlgsstrasse 1, Leipzig. Germany. 
Ludwig Rosenthal, Munich, Bavaria. 

And others. 

The following books have been added to the library by purchase : 

Cassino's Scientists* International Directory. 
Webster's International Dictionary. 
The Standard Dictionary. 
. The Encyclopedic Dictionary, 4 volumes. 
The Standard Encyclopedia, 8 volumes. 
Pteridophyta and Spermatophyta of N. E. North America. 
Illustrated Flora of the Northern States and Canada, 2 volumes (one more to come). 

These books are only for reference and will not be loaned out. 
Other books are loaned out to members of the Academy on receipt of the neces- 
sary postage, which can be learned by correspondence with the librarian. 
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BOUND BOOKS. 

Five hundred books, embraciDg about 900 Tolutnes of our exchanges, have 
been bound by us during the past two years, in good, substantial and durable 
bindings. Octavo books are bound in boards, with marbled paper sides and 
morocco backs and corners. Quarto books are bound with cloth sides and mo- 
rocco backs and comers. All look very handsome, and the binding insures the 
safety of these valuable publications. 

Colors of covers are various, and mainly without design on the part of the 
librarian. Only in one case is the color indicative of the character of the con- 
tents. For example, all works on botany, forestry, horticulture, and kindred 
subjects, are bound in green. The only objection to this is that the color is not 
permanent, in common with other aniline colors with which the materials are 
usually dyed. Similarly it would seem desirable that other subjecte be indicated 
by the color of the cover. These suggestions are offered : Blue ( the sky) for 
works on mathematics, astronomy, meteorology, etc.; red (the blood) for works 
on biology, or at least on zoology, anthropology, etc.; brown (the earth) for 
works on geology, paleontology, etc. Concert of action of some sort is desirable 
among librarians. 

The following is the list as bound : 

AMERICA. 

Canadian Record of Science, Montreal, Vols. 5, 6. 9 books. 

Catalogue of Canadian Plants, Macoon, Montreal, Vols. 1, 2-8. 9. 

Transactions Royal Society of Canada, Montreal, Vols. 11, 12. 9. 

Oeoloffical Survey of Canada, Ottawa, Vols. 4-1, 4-2, &-1, &-2, 6. 5. 

Transactions of Canadian Institute, Toronto, 1890-*91, 1891-'92. 9. 

Geological Survey of Texas, Austin, Vols. 2, 3, 4. 8. 

Johns Hopkins University Circulars, Baltimore, Nos. 88-107, 108-120. 9. 

University of California, Berkeley, Bulletin Department of Geology. 1. 

Proceedings American Academy of Arts and Sciences, Boston, Vols. 24, 25, 26, 27, 28, 29, 81. 7. 

Proceedings Boston Society of Natural History, Vols. 24, 25. 9. 

Transactions Massachusetts Horticultural Society, Boston, 1880-*91, 1802-*98, 1894-*95. 8. 

Annual Reports of the Museum of Comparative Zoology, Cambridge, ISQO-'OO. 1. 

Bulletins Museum Comparative Zoology, Cambridge, Vols. 7, 10, 11, 12, 18, 16, 20, 21, 22, 24, 25, 26, 

27,29. 14. 
Psyche, Cambridge, Vols. 6, 7. 9. 

Journal Elisha Mitchell Scientific Society, Chapel Hill, 1888-*88, 1889-'96. 9. 
Journal of Geology, Chicago, Vols. 1, 2, 8, 4. 4. 
Bulletin of Denison University, Vols. 1-3. 4-6. 2. 
Proceedings Colorado Scientific Society, Denver, Vols. 8, 4. 2. 
Iowa Historical Record, Des Moines, Vols. 7-9, 10-12. Lectures. 8. 
Iowa Geological Survey, Des Moines. Vols. 1, 2, 3. 3. 
Ornithologist and Oologist, Hyde Park, Mass., 1890-'91, 1892-*98. 2. 
Kansas University Quarterly, Lawrence, Vols. 1-2, 3-5. 2. 
Transactions Wisconsin Academy of Science, Madison, Vols. 4, 8, 9, 10. 4. 
Geological Survey of Minnesota, Annual Reports, Minneapolis, Vols. 13-15, 16-18, 19-21, 1st and 

2d Zoological Reports. 0. 
Transactions Connecticut Academy of Science, New Haven, Vols. 4, 8, 9. 8. 
Electrical Age, New York, Vols. 8. 10. 11-12. 13-14. 4. 

Electrical Review, New York, Vols. 16-17. 18-19, 20-21, 22-23, 24-25, 26-27, 2^-29. 7. 
Electrical World, New York, VoU. 17, 18, 19, 20, 21. 5. 

Journal New York Microscopical Society, New York, Vols. 5-6, 7-8, 9-ia S. 
Bulletins Torrey Botanical Club, New York, Vols. 13, 14, 15, 17, 18, 19, 20, 21, 22, 28. 10. 
Pteridophyta and Spermatophyta of N. £. North America, New York. 1. 
Science, New York, 1896. 1. 

Transactions New York Academy of Sciences, New York, Vols. 12, 13, 14. S. 
Pennsylvania Second Geological Survey, Philadelphia, Vols. PP, 1874C, 1875K, Geological Atlas 

X. 4. .J 
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ProoeAdiiucB Academy Natural Soienoea of Philadelphia, 1879, 1880, 1881, 1801, 18Q2, 1898, 1894, 

1895. S. 
Prooeedings of the American Philosophical Society, Philadelphia, Tola. 18, 18, 22, 23, 26, 27, 28-29, 

80,81,82,88,84. 19. 
Tranaactiona American Philosophical Society, Philadelphia, Vols. 17, 18. 2. 
Transactions Vassar Brothers Instltnte, Poughkeepaie, Vols. 5, 6. 2. 
Proceeding Rochester Academy of Science, Vols. 1, 2. 3. 
Bulletin Bases Institute, Salem, Vols. 28, 24, 26. 8. 
California State Board of Forestry, Sacramento, Reports 1887-'90. 1. 
California State Board of Horticulture, Sacramento, Annual Reports 1889, 1891, 1892. 8. 
West American Scientist, Orontt, San Diego, 2-6, 7-9. S. 

California State Mining Bureau, San Francisco, Annual Reports 1886-'87, 1888-'89, 1890, 1891-^94. 4. 
California State Mining Bureau, San Francisco, Bulletins 1-10. 1 . 
Proceedings California Academy of Science, San Francisco, Vols. 2, 8, 4, 6. 4. 
Occasional Papers, California Academy of Science, San Francisco, Vols. 1, 2, 8, 4. 4. 
Pittonia. Vols. 1 and 2. Manual of Bay-Region Botany, Greene, San Francisco. 8. 
Transactions of the Academy of Science of St. Louis, Vols. 1, 4, 5, 6. 4. 
G^logioal Surrey of Alabama, Tuscaloosa, Bulletins, Reports. Z. 
Bulletin Illinois State Laboratory of Natural History, Urbana, Vols. 1, 2, 8. 3. 
American Mioroaoopical Journal, Smiley, Washington, Vols. 11, 12, 13, 14, 15, 16, 17. 7. 
Bibliographical Index to North American Botany, Polypetaiae, Watson. 1. 
Bulletins Philosophical Society of Washington, Vols. 1-3, 4-6, 7-10. 8. 
Bulletins U. S. Qeol. Surrey, Washington, Thermal Physics, Barus, Nos. 54, 73, 92, 94, 96 and 108, 

in one volume. ' 1. 

Chemistry and Physics, Clarke, Nos. 55, 60, 64, 78, 90 and 113, in one volume. 1. 

Appalachian Geology, Nos. 56, 59, 65, 67, 107, 111 and 120, together. 1. 

Schists of L. Superior, Nos. 62 and 109. 1. 

Paleozoic Fossils, Nos. 68 and 102. 1. 

Fossil Insects, Scudder. Nos. 69 and 71. 1. 

Altitudes in United States, Upham and Gannett, Nos. 72 and 76. 1. 

Mesozoic Fossils, Nos. 77, 97, 98 and 106. 1. 

Correlation papers— Devonian, Carboniferous, Newark, Nos. 80, 85, 120. 1. 

Correlation papers — Cambrian, Nos. 81 and 134. 1. 

Correlation papers— Cretaceous, Nos. 82, 106 and 128. 1. 

Correlation papers— Eooene, Neocene, Nos. 83 and 84. 1. 

Correlation papers— Archean and Algonkian, No. 86. 1. 

Publications U. S. Geological Survey, No. 100. 1. 

Geographic Dictionary, Nos. 115, 116, 117, 118 and 123. 1. 

Primary Triangulation, No. 122. 1. 

Bulletins U. S. National Museum, Washington. Nos. 11-15 ; 16 ; 19 ; 20 and 23 ; 27 ; 30, 40, 41 ; 81 and 

45: 48 and 46; 44 and 48. ». 
Congres Geologique International, 5e Session, Washington, 1888. 1. 
Contributions to U. S. National Herbarium, Vols. 1, 3, 4. 8. 
Grasses of the Pacific Slope, Vasey — plates. 1. 
Grasses of the Southwest, Vasey — plates. 1. 
Proceedings Biological Society of Washington, Vols. 1-8, 4-6. 2. 
Smithsonian Contributions to Knowledge, Washington, Vols. 10, 23, 24, 25, 26, 88. «. 
Smithsonian Miscellaneous Collections, Washington, Vols. 8-1, 8-2, 15, 16, 17, 18, 19, 21, 22, 28, 24,. 

26, 27, 28, 29, 30, 82, 84, 35, 36, 37. 21. 
Synoptical Flora of North America, Gray, Washington, Vols. 1-2, 2-1. 2. 
Transactions of the Anthropological Society of Washington, 1879-'85. 1. 
United States Monthly Weather Review, Washington, 1892, 1893, 1894, 1895. 4. 
Bulletin Botanical Department of Jamaica, Kingston, 1887-*93, 1894^*95. 2. 
Boletin Academia Nacional de Cordoba, Vols. 6, 8, 10, 11, 12, 18. «. 
Anales da la Sociedad Cientiflca Argentina, Tomee 82, 35-86, 37-88, 39-40, 41, 42. 6. 
Revista Argentina, Ameghino, Tomo 1. 1. 
Actes de la Societe Scientifique du Chili, Vols. 2, 3, 4. 8. 
Revista Chilena de Hijiene, Santiago, Vol. 1. 1. 
Revista del Museo de la Plata, Vols. 1, 2. 2. 

BELGIUM, FRANCS, AND SWITZERLAND. 

Bulletin et Memoiras, Societe Beige de Geologic, Paleontologie et de Hydrologie, 1887, 1888, 1889, 

1890, 1891-'92, 1893, 1894. 7 books. 
Bulletin Societe Royale de Botanique de Belgique, 29-30, 31-32, 33-84. 8. 



Procee-Vaorbaux de la Soeiete Llnneenne de Bordeaux, 1890-'95. 1. 
Memoires Aoademie des Sciences de Caen, 1887-*89, 1890-'91, 1892-'98, 1894-*96. 
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Bulletin de la Sodete Linneenne de Normandie, Caen, 1889-'90, 1891-*92, ld9a-'94. S. 

Memoires do la Societe des Sciences Naturelles de Cherbourg, Tomes 26, 27, 28, 29. 4. 

Memoires de TAcademie des Sciences de Dijon, 1890-*91, 1892, 1893-'94, 1895-'96. 4. 

Societe de Physique d'Histoire Natarelle de Geneve, Switz., 5-12. 1. 

Annales de 1* Academie de la Rochelle, 1880, 1889-*90, 1891-*94. 3. 

Pablications de Tlnstitctt Grand-ducal de Laxembonrff, 21-24. 1. 

Annales de la Societe Linneenne de Lyon, Tomes 31, 3$-36, 37, 4(M1. 4. 

Bevne Horticole de Marseille, 1888-'89, 1890-'91, 1892-*»8, 1894-'96. 4. 

Memoires de I'Academie de Metz, 188&-'90, 1891-'92, 1898-'94. 8. 

Bolletin de la Societe Nenchateloise de Geoarraphie, Neuchatel, 5-6, 7. 9. 

St. Gallische Naturwissenschaftliche Gesellschaft, St. Gall, 1887-'88, 1888-'89, 1890-*91. S. 

Memoires de TAcademie des Sciences de Tonlouse, 9e Serie, Tomes 1, 2, 3, 4, 5, 6, 7. 7. 

GERMANY AND AUSTRIA. 

Berliner Entomoloffische Zeitschrift, 1890-*91, 18G2-*98, 1894-'95. 8 books. 

Verhandlunffen Botanischer Verein der ProTinz Brandenbargr, Berlin, 1889-'92. 1. 

Zeitschrift der deutscher geologischer Gesellschaft, Berlin, 1890, 1891, 1892, 1898, 1894, 1895. «. 

Sitznngsberichte der Niederrheinische Gesellschaft zu Bonn, 1888-'94. 1. 

Yerhandlnnflren der Naturhistorische Verein der prenssischen Eheinlande, Bonn, 1889-'90, 1891- 

*92, 189»-'94. 8. 
Abhandlangen Naturwissenschaftliche Yerein zn Bremen, Bands 11, 12. 9. 
Yerhandlungen des Natnrforschende Yerein in Brunn, Bands 29-80, 31-33. 8. 
Bericht der Meteorologische Commission Natnrforschende Yerein in Bmon, Bands 8-10, 11-13. 8. 
Foldtani Kozlony, Budapest, Yols. 20, 21, 22, 23. 24, 25. «. 
Matbematische^und Naturwissenschaftliclie Berichte, Hungary, Budapest, Bands 6, 7, 8, 9, 10, 11, 

12. 7. 
Sitzungsberichte und Abhandlungen der Natnrwissenschaft Isis in Dresden, 1890-'92, 1893-^95. 2. 
Helios, Frankfurt, 1891, 1893-'94. 2. 
Societatum Litteree, Frankfurt, 1891-'93. 1. 
Berichte der Oberhessischer Gtosellschaft fur Natur- und Heil-kunde, Giessen, Bands 25-27, 

28-30. 2. 
Nova Acta, Academise Leopoldino, Halle, Bands 62, 63, 64. 8. 
Schriften der Naturwissenschaftlicher Yerein fur Schleswig-Holstein, Kiel, 1878-*82, 1883-*86, 

1887-»90, 1891-'94. 4. 
Berichte uber die Yerhandlungen Gesellschaft der Wissenschaften zu Leipzig, 1890, 1891, 1892, 

1893. 1894-'95. 5. 
Naturwissenschaftliche Yerein in Magdeburg, 1889-*90, 1891-'92, 1893-*96. 8. 
.Sitzungsberichte Boehmische Gesellschaft der Wissenschaften, Prag, 1889, 1890, 1891-*92, 1883, 1894, 

GREAT BRITAIN. 

Proceedings of the Belfast Natural History Society, 1887-'91, 1891-'95. 2 books. 

Scientific Proceedings Royal Dublin Society, Yol. 7. 1. 

Scientific Transactions Royal Dublin Society, YoL 4. 1. 

Transactions of the Botanical Society of Edinburgh, Yols. 18, 19. 2. 

Proceedings Royal Society of Edinburgh, Yols. 19, 20. 2. 

Philosophical Society of Glasgow, Yols. 21-22, 23-24, 25-26. 8. 
' Transactions Geological Society of Glasgow, YoL 9. 1. 

Liverpool Geological Society, 1892-*96. 1. 

Abstracts Geological Society, London, 1888-'98, ld93-*96. 2. 

Jf emoirs Manchester Literary and Philosophical Society, Fourth Series, Yols. 3, 4, 5-6, 7-8. 4. 

ITALY. 

Hemoiie della Real Accademia delle Scienze di Bologna, 1890, 1891, 1892, 1898, 1894. 5 books. 

Atti della Accademia Gioenia di Scienze Naturali in Catania, 188S-'89. 1889-'91. 2. 

Bullettino della Societa Entomologica Italiana, Firenzi, Yols. 25, 26. 2. 

Societa Italiana di Scienze Naturali, MUan, Yols. 25-26, 27-28, 29-30, 31-32, 88-34. 0. 

Atti e Memorie della Real Accademia di Scienze in Padova, Yols. 8-9, 10-11. 2. 

Accademia Pontificia de' Nuovi Lincei, Roma, Yols. 43-44, 45-46. 2. 

Bollettino Real Comitato Geologica d'ltalia, Roma, 1891-'92, 1893-'94. 2. 

Atti della Societa Toscana di Scienze Naturali, Yol. 8. 1. 

Atti della Real Accademia delle Scienze Torino, Yols. 24, 25, 26, 27, 28, 29, 30, 31. 8. • 

RUSSIA. 

Bidrag Finlands Natur och Folk, Helsingfors, Yols. 48-49, 60-51, 54-55. 8. 

Observations de Tlnstitut Meteorologique Central de Finlande, Helsingfors, 1884-'90, 1891- 9fiJ 2. 

Observations Meteorologiques de I'lnstitut Central, Helsingfors, 1881-'88, 1887-*90. 2. '^^^^ 



BOUND BOOKS IN THE LIBRARY. 195 

Acta Societatis pro Faima et Flora Fezmioa, Helsingfors, Vols. 5, &-10, 11-12. 8. 
Meddelanden af Societas pro Fauna et Flora Fezmioa, Helsingfors, YoIb. 17-18, 19-21. 2. 
Ofrersigt af Finska Vetenskaps Societeten Forhandliogar, Helsingfors, YoIb. 91^, 89-34. 8. 
Balletin de la Societe Physico-Mathematique de Kazan, YoIb. 3-4. 1. 
Bolletin of the Geological Committee of Russia, St. Petersburg, Vols. 8, 9, 10, 11, 12, 18. 6. 
Memoirs of the Geological Committee of Russia, St. Petersburg, Vols. 4, 5, 8, 10. 4. 
Memoirs of the Imperial Academy of St. Petersburg, Vols. 39, 40, 41, 42-1. 42-2, VIU Ser. 2, 3. 7. 
Contributions to Russian Geology, Imperial Mineralogical Society, St. Petersburg, Vols. 16, 17. 2. 
Transactions Imperial Mineralogical Society, St. Petersburg, Vols. 29-30, 81-32. 2. 

SPAIN AND PORTUGAL. 

Memorias de la Real Academia de Ciencias de Madrid, Tomo 15. 1 book. 

Jomal de la Academia Real das Sciencias de Lisboa, Vols. 1-2, 8-4, 5-6, 7-8, 9-10. 5. 

SWBDEN AND NORWAY. 

Forhandlinger i Videnskabs Selskabet i Christiania, 1888, 18S9, 1890, 1891, 1892, 1893-1, 1898-2, 1894. 

7 books. 
Jahrbuch Norwegieche Meteorologische Institut, Christiania, 1S86-*91. 1. 
Videnskabs Selskabets Skrifter, Christiania, 1894-1, 1894-2. 2. 
Bihang till K. Svenska Vetenskaps Akademien Handlingar, Stockholm: Division I, 1889-'90, 

1891-92, 189a-'94; Division II, 1889-'91, 1892-'94 ; Division in, 1889-*91. 1892-'93, 1894-'95 ; Divi- 

sion rV, 1889-'90, 1891-'92, 1898-'95. 11. 
Ofversigt af K. S. Vetenskaps Akademien Forhandlingar, Stockholm, Vols. 46, 47, 48, 49, 50, 51, 

52. 7. 
Entomologisk Tidskrlft, Stockholm, Vols. 7-8, &-10. 11-12, 13-14. 15-16. 5. 
Tiondhjem Skrifter, 1886-'91, 1892-*98. 2. 
Upeala Universitets Arsskrift, 1889, 1890, 1892, 1893, 1894. 5. 



Digitized by 



Google 



Digitized by 



Google 



INDEX TO THIS VOLUME. 



AOADBIIT INDEX. 



AcADiarr Papbbs— Titlbs : 

AooeaeioiiB to the library— by the libra- 

rian 

Additions to Gkiss's revised cataloffae 

of the birds of Kansas— V. L. Kelloffff, 
Additions to "The Grasses of Kansas *' 

— A. S. Hitohooek 

Additions to the list of Kansas Coleop- 

tera— W. Knaos. 

Alkyl hypobromites, on the — F. W. 

Boshon^ 

Atchison and Nemaha mineral waters 

— S.B. Knerr 

Barite nodules in wood— E. B. Knerr.. 
Birds of Kansas, additions to Ooes's re- 

▼ised cataloffae of the— Y. L. Kellogg, 
Bnried moraine of the Shangannnga— 

B.B. Smyth 

Closing of Michigan glacial lakes, the 

—B.B. Smyth 

Cone-in-oone (an impure calcite)— H. 

J. Hamly 

Drill hole at Wichita, the— J. R. Mead, 
Eqans beds, the MoPherson— J. W. 

Beede 

Erjrthroninms, the inropagation of— E. 

B. Knerr 

Flora of Kansas, additions to the— B. 

B. Smyth 

Flowering plants of McPherson connty 

— H.J.Hamly 

Frosted poor-will, notes on the— D. E. 

LantB 

Geology of Effingham ridge— J. W. Wil 



188 



15 



60 



18 



80 



15 



95 



23 



104 



78 



60 



75 



•on . 



Geology of Shawnee connty— J. W. 

Beede 

Gypsum in Kansas— G. P. Grimsley.. .. 
Injurious insects, notes on— S. J. Hun- 
ter 

In memoriam— Jamea H. Carruth— E. 

H. S. Bailey and B. B. Smyth 

In mtftnortom— Robert Hay— A. H. 

Thompson 

James H. Carruth-E. H. S. Bailey and 

B. B. Smyth 

Kansas mineral waters— H. E. Dayies, 
Kansas physiography, notes on— J. W. 

Beede 

Librarian, report of— B. B. Smyth 

Mars, where did it get its moons 7— E. 

Miller 

Mentor beds, the— A. W. Jones 



14 

118 



27 
122 



135 



131 



135 

82 



114 
187 



46 
111 



(1^7) 



AcADBMT Papebb— ConMnu^.' 

Mineral waters of Atchison and Nem- 
aha counties— E. B. Knerr 88 

Mineral waters of Kansas— H. E. Da- 
vies 88 

Mydaidae, notes and descriptions of— 

S. W. WiUiston 58 

Natural palimpsests, the study of— G. 

P. Grimsley 127 

New theory of the surface markings of 

the moon— E. Miller 10 

Notes and descriptions of Mydaide— 

S. W. Willlston 53 

Notes on injurious insects— S. J. Hun- 
ter 58 

Notes on Kansas physiography— J. W. 

Beede 114 

Notes on the frosted poor- will— David 

E. LantB 14 

Notice of some vertebrate remains from 

the Kansas Permian— S.W.Williston, 120 
On the alkyl hypobromites^F. W. 

Bushong 81 

Plants, flowering, of McPherson county 

—H.J.Hamly 75 

Pleistocene of Kansas, the— S. W. Wil- 

listen 90 

Prehistoric mounds in Cowley county— 

C.N.Gould 79 

Proceedings of the Academy— by the 

secretary 5-9, 37-41 

Propagation of Erythroniums, the— E. , 

B. Knerr 78 

Provisional list of the flowering plants 

of McPherson county- H. J. Hamly, 75 

Report of the librarian 137 

Robert Hay— A. H. Thompson 181 

Science in the public schools— D. 8. 

Kelly 42 

Stratigraphy of Shawnee county— J. W. 

Beede 27 

The buried moraine of the Shunga- 

nunga—B. B. Smyth 95 

The closing of Michigan glacial lakes— 

B.B.Smyth 23 

The drill hole at Wichita-J. R. Mead, 20 
The flowering plants of McPherson 

county— H. J. Hamly 75 

The McPherson Equus beds— J. W. 

Beede 104 

The Mentor beds— A. W. Jones HI 

The propagation of Erjrthroniums— S. 

B. Knerr 

Digitized by ^ 



^Google 



198 



KANSAS ACADBMY OF SCIENCE. 



Academy Papbrs— ConefiMfed: 

Tlie stady of natoral palimpseste— O. 

P.Grinwley 127 

The timbered monods of the Kaw res- 

eryaMoo— C. N. Goald 78 

Vertebrate remains from the Kansas' 

Permian— 8. W. Williston 120 

Where did Mars get its moons?— £. 

MUler 46 

AuTHOSs OF Papbbs : 

Bailey, E.H.S 39, 40, 82, 135 

Bartholcynew, Elam 8 

Beede,J. W 8, 27, 89. 40, 104, 

Blake, L.I 

Bnshong. F.W 37. 

Cady, H. P 9, 

Carrath, J. H 

Crane, W. R 

DaTies, H. E 

Dinsmore, T. H., jr 

Donstan.A. S 8, 

Emch. Arnold 

Franklin, E. C 

Qoald,C. N 37, 39. 78, 

CMmsley.G. P 40. 122. 

Hamly.H. J 6. 22, 40, 

Ha worth, Erasmus 6, 

Hitchcock. A. S 89, 

Hunter, 8. J 38, 

Irelan, O. M 

Jennings, T. B 

Jones. A. W 9, 89, 

Kellogg, Vernon L 8, 

Kelly, D.S 88, 

Kirk.M.Z.. 

Knaus, Warren 8, 9, 18. 

Knerr,E. B.... 6, 8, 9, 87, 40, 73, 80. 

LantcD. E 6, 

Logan, W.N 7, 

LoYewell, J. T. 6, 87, 

Mead, J. R 6, 

Miller, Benj.L 

» Miller, Ephraim 6, 10, 38, 

Murphy, E.C 

Norton, J. B. 3 

Biggs, E.S 

8ayre,L.E 7, 38, 

Sharp, S.Z 

Smith, Alva J 6, 

Smyth, B. B 6. 23, 39, 40, 

95, 135, 187, 



114 

6 
81 



6 

40 

8 

6 

79 

127 

75 

9 

59 

50 

40 

39 

111 

15 

42 

6 

40 

88 

14 

41 

40 

20 

40 

46 

8 

8 

8 

40 

6 

88 

60 

138 



AUTBOB8 OF FjLPmLR—'^onefuded: 

Snow,W.A 8, 9 

Stevens. W. C 88 

Thompson, A. H... 5, 6, 181 

Williftton, S. W... 6. 9, 37, 40, 53, 9a, 120 

Wil8on,J.W 80, 118 

Elected to Membebship: 

Aderhold, Thomas M., 1896 8 

Bartholomew, Elam, 1896. 8 

Brown, Bamum, 1896 8 

Bnmgardner, Edward. 1897 41 

Bushong, F. W., 1897 41 

Caldwell, Chas. S., 1896 8 

Cockerell, T. D. A., 1896 8 

Crane, W. R., 1896 8 

Crary, Lottie E.. 1896 8 

Dunlevy. R. B., 1897 41 

Esterly, D.E..1897 41 

Qould, C. N., 1896 8 

Grimsley, Q. P., 1896 8 

Heacock, E. H.. 1897 41 

Hoisington, Earl M., 1897 41 

Irelan, O. M., 1897 41 

Logan, W. N.. 1896 8 

Mc Vicar, Peter, 1897 41 

Miller, Benj. L., 1897 41 

Nelson. H. L., 1897 41 

Norton, J. B. S., 1896 8 

Parker,E.N., 1897 41 

Pratt. C. W., 1897 41 

Riggs, E. S., 1896 8 

Riste, W. G., 1896 8 

Shacklett, J. E., 1897 41 

StaUey, J. W., 1896 8 

Sternberg, Chas. H., 1896 8 

Tyler, E. E., 1896 8 

Welty,H.C., 1896 8 

Wilson, J. W., 1896 8 

Elected to Office: 

Beede, J. W., 1897 89 

Grimsley, G. P., 1898 7 

Hitchcock, A. S., 1897 88 

Kelly, Dorman S., 1896 7 

Knerr, E. B.. 1896-'97 7, 88 

LantB. Darid E., 1896-'97 7, 88 

Sayre, L. E., 1896 7 

Smyth, B. B., 1896-'97 7, 89 

Thompson, Alton H., 1896-*97 7, 89 

Williston, S. W., 1896-*97 7, 88 



CITATIONS. 



Ikstitutions and Societies Mbntiombd : 

Amherst College 185 

Auburn Theological Seminary 185 

Baker University 135 

Belgian Society of Geology, Paleontol- 
ogy and Hydrology 137 

College of London 135 

Cowley County Historical Society 80 

Finnish Scientific Society 137 

Imperial Academy of Science of St. 
Petersburg 137 



Institutions and Societies Mentioned 
—Continued: 
"It," a Kansas University science 

club 7. 8 

Kansas Academy of Science... 5-9, 10, 14 
18, 20, 22. 23, 27, 37-41, 42, 45 
46, 50, 53, 59, 60, 73, 75, 78, 79 
80, 81, 82, 88, 90, 95, 101, 104. Ill 
U3, 114, 120, 122, 127, 182, 185, 187 
Kansas Agricultural College , 19, 20 



Digitized by ^^OOQIC 



INDEX. 



199 



Instttdtions AftD S0CISTIB8 Mbntionsd 
—Continued: 

Mathematical Society of Kazan 137 

Midland College, AtchiBon 80 

Philosophical Society of Washington, 10 
Society for the Fauna and Flora of 

Finland 137 

State Teachers' Association (of Kan- 
sas) 8, 45 

Topeka Philosophical Society, 88, 39, 41 
Uoited States Department of Agricul- 
ture 87, eo, 131 

United States Geological Surrey 131 

United States National Museum 16 

Washburn Ck>llege 87, 88, 40, 41, 135 

Yale College 135 

Periodicals and Otheb Publications 
Citkd: 

American Anthropologist 139 

American Geologist. Ill, 167, 160, 170 

American Journal of Science 153, 165 

American Meteorological Journal 156 

American Monthly IdLicroscopical Jour- 
nal 140 

American Ornithologists' Union Check- 
list 15 

Annual Report Missouri Botanic Gar- 
den 63, 64 

Annual Report U. S. Geological Sur- 
vey 103, 123 

Appleton's Popular Science Monthly .. 165 
Bulletin American Geographical So- 
ciety 165 

Bulletin Geological Society of America, 28 

126, 134 
Bulletin G^logical Surrey of Minne- 
sota 61 

Bulletin Kansas Experiment Station.. 61 

Bulletin Torrey Botanical Club.... 62, 63 

64, 65, 66, 70, 72 

Bulletins U. S. (Geological Survey, 104, 115 

133, 134 

California Medical Journal 189 

Catalogue of the Birds of Kansas . . 15 , 17 
Catalogue of the Plants of Kansas, 72, 134 

Colorado Ck>llege Studies 90 

Contributions from U. S. National 

Herbarium 60, 61, 62, 63, 64, 66 

Erythea 66, 68, 69, 70, 71, 72, 156 

History of the Birds of Kansas, 15, 16, 17 
Illustrated Flora of Northern United 

States and Canada 62, 63, 64 

Iowa Historical Record 153 

Journal of American Chemical Society, 85 

Journal of American Folk-Liore 139 

Journal of Qeology 28, 150 

Journal of Mycology 143 

Kansas Farmer 61 

Kansas University Quarterly 27, 28 

116, 154 
Leland Stanford University Publica- 
tions 138 

Metaspermae of the Minnesota Valley 

(1892) 61 

North American Fungi 67, 69, 72 



Publications, etc., Cjtrd— Continued: 

Pittonia (1896) 61, 140 

Preliminary Report Geological Survey 

of Kansas 28. 30, 81 

Proceedings Academy Natural Science 

of Philadelphia 28,66,67,68, 69 

70. 71. 72. 120 

Proceedings American Academy of Arts 
and Sciences 61 

Proceedings American Association for 
the Advancement of Science 138 

Proceedings American Philosophical 
Society 169 

Proceedings American Microspical So- 
ciety 167 

Proceedings Biological Society of 
Washington 64 

Proceedings California Academy of 
Science 138 

Proceedings U. S. National Museum. . . 20 

Report Board of Irrigation Survey 
and Exploration for Kansas 116, 120 

-Reports Kansas State Board of Agri- 
culture 28, 29, 106, 111, 131 

182, 133, 134, 186 

Report U. S. Department of Agricul- 
ture 134 

Science 170 

Smyth's Check-list of the Plants of 
Kansas 65 

Synoptical Flora of North America 68 

The Auk 14, 15, 17 

Transactions Academy of Science of 
St.Louis 68, 69 

Transactions American Entomological 
Society 54 

Transactions American Philosophical 
Society 63, 120 

Transactions Kansas Academy of Sci- 
ence 15, 18, 28, 65, 72, 96, 101, 102 

133. 134, 135, 136, 155, 157 

Transactions New York Academy of 
Sciences 61 

Vertebrate Paleontology of Llano Bs- 
tacado 90 

University Geological Survey of Kan- 
sas 29, 80, 106, 107, 118, 119 

Peesonb Mentioned : 

Adams, Miss Anna 89 

Aderhold,T.M 34 

Agasisiz, Louis 114 

Armstrong, F. B U 

Ashton, T. B 6 

BaUey,E. H. S 37, 38, 39, 41, 82, 84 

Bailey,L.H 62, 64 

Panker, W.G 186 

Bartholomew, Elam.... 60, 63, 66, 66, 67 

68, 69, 70, 71, 72 

Becker. Peter 89 

Beede, J. W 2, 87, 38 

Bennett, A. L 14, 15, 17 

Bicknell, Eug. P 62 

Blachly, Dr. C. P 14, 15 

Blakesley, Rev. L 39 

Bodin,J.E .^. 63, 64 



Digitized by 



Google 



200 



KANSAS ACADEMY OF BCIBNCB. 



Pbssons MmmoKmD—CanUnued: 

Brewster, Wm 14 

Britton, Nathaniel L. 61, 62, 68, 64 

Carieton, Hark A« 61,64. 69 

Carrath, Jamet H. 1416-186 

Caaey.Thoe. L. 19 

Chamberlin, Thoe. W 108 

Chanler, William Aator ....*. 148 

Cherry, S.L. 91 

Coon, J. V IW 

rope.B.D 90, 92, 96, 94, 120, 121 

Cones, Dr. Biliott 16 

Coville. Fred'k V 64 

Craffhi,F.W 90,91,92, 93 

101. 102. 111. 112 

CreTeocenr, F. F 90, 69 

Dinsmore, Thos. H.. jr. 5 

Dwi«ht, Jonathan, jr 17 

Dyohe. L. L 92 

EUisAEvertiart 66.67. 68 

Bmbree, Key. A. S 39 

Faiiohild. George T 87 

Fowler Bros.., 124 

Oayle,E.B 62 

GUbert.G.K 10, 184 

Goes, Colonel N. S 14 

Gonld.Dr.B.A 11, 16 

Gonld,C. N 92, 120 

Grimsley, G. P 7, 106, 110 

Harshbarger. W. A. 68 

Haworth, Erasmns, 6, 7, 27, 28, 29, 80, 106 

Hay, Miss Jean. 182 

Hay. Robert... 6, 91, 98. 104. 115, 181-184 

Hayden,F.y 27, 28 

Heller, A. A...' 61 

HeUer,GotUeb 128 

Henry, Joseph 66 

Hensliaw, Samnal 19 

Herriok,Geo. M 89 

HUton,H. B 39 

Hitchcock, Albert S 37, 88, 41, 60 

61, 62, 68, 64 

Hoehnel, Lient. Ton 148 

Hnxley, Thomas H 131 

JeweU, L.L 16. 

Kahl.Ha«o 19 

Kellerman, W. A ,, 62, 72 

Kellerman A Swingle 69, 71 

Kelly,D.S 6, 7, 87, 39, 41 

Knans, Warren 5. 7 

Knerr.E. B 2, 5, 7, 88. 39 

Liangley.S. P 12 

Lantz, D. E 2. 5. 7, 17, 38. 39 

Liebeok, Charles 19 

Lindahl, Josna 93 

LineU,M. L 19 

LoyeweU,J.T »v 88 

Marlatt, P. A 19 

Marsh.O.C 90, 93 

Martin, H. T 91, 93 

Marvin. F.O 37 

Matthews, Dr. B 18 

Meek.F.B 27, 28 

Menke.H.W 16, 18 

Miller, Ephraim 5. 37, 39 



Pbbsoms limxniomMD— Continued: 

Miller, G. Fred 84 

Miller, S. A 81 

Mndge,B.F 98. 94, 111, 131 

Murphy, B.C 5 

Nash, Geo. Y M, 65 

Nef,Dr.J.U 81 

NetB.Charie6 16 

"Newlon, Dr. W. S 64 

Norton, J. B. S. 68. 69 

NnttaU, Thos 68. 65 

Parker. Rev. John D 37 

Parmenter, Chas. S 2, 41 

Parrott. Percy B 58 

Parry, Dr. C.C 152 

Payne, J. E 69 

Peck,Chas.H 65. 66 

Pedrick. Mrs. Mary B. 116 

PopeBoe,E.A 68 

Prosser, Charles 8 27, 28, 29, 120 

Bex, Dr. Geo. A 66 

Rich,JamesA 60,61.62.66. 64 

Richardson, A. M 136 

Bidgway, Robert 17 

Ri8te,W.G 68 

Robinson, Dr. B. L 61 

Robinson, Prof. D. H 6 

Root, Miss Emma P 39 

Rose,H. F 98 

Rydberg, P. A«eL 68 

Sacken, Baron Osten 57' 

Sarasin, F. and P 190 

Savage, Joseph 184 

Sayre,L.E. 6, 87. 39 

Scribner, F. Lamson 89, 66 

Sohaffner, John H 65 

8chwars,B.A. 19 

Sequoyah 185 

Sharp, S.Z. 106, 106 

8hear,C.L. 68, 70 

Sheldon, Edmund P 61 

&nith, Alva J 37 

8mith,H.H 66, 57. 58 

Smith.JaredG 68 

Smith, JohnB 19, 51 

Smith, William, sr 97, 101 

Smyth, Bernard B. 2, 5, 7, 8, 28, 37 

88. 72 

Snow, Francis H 5, 6, 15, 18, 6S 

Snow, William A 5 

Sternberg, Charles H 91, 92 

Stevens, W. C. '. 88 

St. John, Orestes 27, 28, 29 

SwaUow,G.C 27, 28, 30, 31 

Swingle. W.T 66 

Templin.Olin 41 

Thompson. Alton H 2.7.8,87, 38 

89, 41, 188 

Thompson. Charles H 60 

Tinkler, John 126 

Todd.D.P 48 

Townsend, H.Tyler 58 

Udden,J.A 106, 108 

Yamey, Miss May 66 

Yasey, Dr. George 65 

Digitized by VjOOQIC 



INDEX. 



'201 



Pbbsonb UwmoHmD— Continued: 

Wa«ner, Oeorge 2 

Webber, Herbert J..' 66 

Weidman. A. L 15 

West, Judge E. P 92 

WiUiam8,O.H 129 



PEB80K8 UwmoKMD— Concluded: 

Willard,J.T 5, 37 

Wmi8toa,S. W... 6, 7, 88, 41, 79. 106. 116 

WUson.J.W 37, 41 

Wooeter. L. C 2 



aSHIRAL INDEX. 



Asohjboloot: 

Anctent mines. 79 

Arrow-head 91 

Edlfloes 78, 79 

Flint implements 79 

Indianmonnds 78,79, 60 

Mounds, prehiatorio 79, 80 

Pottery 80 

BeUos 80 

Stone implements 80 

ASTBONOMT : 

Aethra 48-80 

Aqnariids 188 

Asteroids. 48-60 

J3 Cassiopeiae 187 

Canes Yenatici 47 

Comets 46-48 

DCepheL 187 

Deimos. 50 

Encke 187, 188 

Qeraldini 187 

Jnpiter 46-48, 50, 187, 188 

Liberatrix 48 

Mars 46-60, 188 

Mercury 188 

Meteoric theory 10, 11 

Meteors 46, 47 

Moon 10-13 

Moon-spot theory 12, 13 

Neptune 46-48 

Orion.. 47 

AandxPersei 188 

Peiaeids 187 

Phobos 50 

Pleiades. 47 

Saturn 46-48, 188 

Tidal theory 10, 12 

Uranus' 46-48 

Yenus 188 

Yirgo 47 

Yolcanic theory 10 

1880 Qroombridge 46 

BOTANl— Obnbra : 

Flowering Pianta 61-65, 75-78 

Acerates. 77 

Achillea 76 

Aonida 77 

AdeUa 62 

Agrimonia 62, 167 

Agropyton. 59, 60 

Agrostis :.! 69. 60 

Alismaoeae 78 

Allium 78 

A maranthaceae 77 



Botany— Qbnbba— Continued : 
Flowering Pianta: 

Amaranthus 77 

Ambrosia 76 

Amelanohier 62 

Amorpha 76 

Anaeardiacee 76 

Andromeda 26 

Andropogon 59 

Androsace 77 

Androstephium 78 

Anemone 75 

Apbanopleura 188 

Aphyllon 77 

Apooynaoeae 77 

Apocynum 77 

Arenaria 61 

Argemone 61, 75 

ArisUda 59, 60, 64, 78 

Asimina 166 

Asdepiadaceae 77 

Asclepias 77 

Astragalus 61, 76 

Atripiez 63 

Baptisia 76 

Betula 26, 188 

Bidens. 76 

Boraginaceae 77 

Brachyelytrum 60, 64 

Brassioa 75 

Buohloe 78 

Callirrhoe 75 

Campanulaceae 76 

Caprifoliaceae 76 

Capseila 75 

Cardamine 142 

Cardnus 142 

Carex 64 

Caryophyllaoee 75 

Casimiroa 174 

Cassandra 26 

Cassia 76 

Ceanothus 76 

Cencbrus 78 

Cephalozia 166 

Cerastinm. 61 

Cerasus 62 

Ceroocarpus 62 

ChaBtochloa 59, 60 

Chameesaracha 63 

Chenopodiaoeae 77 

Chenopodium 77 

Chloris 60 

Chrysanthemum 76 

Cnicos 76 
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BoTASJ—QmnLRJi— Continued : 
Flowering Plants: 

Colliiisia 63 

Commelinaoeae 78 

Compositae 76 

ConvolYulacee 77 

CoDTolyolus .... 77 

Coreopsis 76 

Comaoeae 76 

Comas 76 

Corylas 63 

Crepis 142 

Cristatella 61 

Crocifene 75 

Caoarbita 76, 162 

Cncurbitaceae 76 

Capalifene 77 

Coscuta 63 

Cyperacee 78 

Cyperos 64, 78 

Cypripedium 162 

Danthonia 59 

Datura 77 

Delphinium 75 

Desmantbus 76 

DoBmodiam 61 

DUepyrum 59 

Dysodia 76 

Eatonia 59, 60 

'Echinospermam 63 

Eleocharis 25, 64 

Elymus 78 

Epilobiam 62 

Era^rostis 59, 78 

Eri^ron 76 

Eriogonam 63, 77 

Erysimum 61 

Erythronium 73-75 

Eupatorium 76 

Eapborbiaoeae 77 

Eupborbia 63, 77 

Ferns 174, 175 

Ficoideae 76 

Flmbrlstylis 64 

Fraffaria 62 

Fuirena 64 

Galactia 166 

Gaura 76 

Qeraniacee .. 75 

Geum 76 

GUla 63 

Glyoyrrbiza 76 

Gnapbalium 76 

Grasses 59, 60, 6t, 65, 78 

Gramineae 78 

GrindeUa 62 

Gymnopogon 59 

Hellanthus 76 

Heliotropium 63 

Hemicarpha 64 

Hibiscus 75 

Hieraoium 186, 187 

Hymenatberum 63 

Hymenopappus 63, 76 



Botany— Gbnbba— Continued ; 
Flowering Plants:, 

Hypericum 166 

Ipomoea 77 

Iridaceae 78 

Isopyrum 162 

Isotheciaoeae 166 

Iva 152 

Jnglandaoeae 77 

Jugians n 

Juneus 64 

Jnnipenis 171 

Kalmia 26 

Krigia 68 

Kuhnia 76 

Kuhnistera 166 

Labiatw 77 

Lactuca 76. 152 

Leguminosae 76, 166 

Loibergia 142 

Leitneria 168 

Lepaobys 76 

Lepidium 75 

Lespedeza 61 

Liatris 76 

Liliaceae 78 

Llppia 77 

Lithospermum 77 

Lfoeflingia 61 

Lolium 6 

Lophotocarpus 163 

Lygodesmia 68 

Lythraoee 76 

Lytbrum 76 

Malvaceae 75 

Halpighiaceae 166 

Malvastrum 75 

Melilotus 76 

Mentzelia 62 

Mocinna 174 

MoUugo 76 

Muhlenbergia 59, 60 

Negundo 76 

Nelumbo 168 

Nepeta 77 

Nothoscordum 78 

Nyctaginaceae ,- 77 

(Enotbera 62, 76 

Onagraceae 76 

Orobancbaceae 77 

Oropbaca 61 

Oryeopsis 59. 64 

Oxalis 75. 166 

Ozybaphus. 77 

Panicum 59, 60. 64, 65, 78 

Papaveraceae 75 

Paspalum 59 

Pentstemon 77 

Petalostemon 61. 76 

Peucedanum 76 

Picea 172 

Plantaginaceie 77 

Physalis 68. 77. 166 

Pbytolacca ^ j . . . . 77 
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BoTANT— Qbnbba— Con«nM«*.* 
Flowering Plants: 

Phytolaooaeee 77 

Plaotago 77 

Poa 59. 60, 65 

Poly^onaoeae 77 

Polygonam 77 

Populas 77 

Portalaca 75 

Portolacaoeie 75 

PotentUla 62 

Piimalaoe«e 77 

Pmnofl 62, 76 

Pfloralea 62, 76 

Pyrrhopappus 76 

Quercus 77 

RanuDcalaoen 75 

Rhamnaceee 76 

Rhu8 76 

Hibes 76 

Rosa 76 

Rosaoeie 76 

Roseanthos 142 

Romez 77 

Safirittaria....i 63, 64, 78, 163 

Salicaoeap 77 

Salix 77, 153, 163 

SalBoU 63 

Salria 77 

Sambuoos 77 

Sanionla 62, 166 

Sapindaceae 76 

Sarracenia 26 

Saxifra«a 166 

Sazifragaoee 76, 166 

Schrankia 76 

Soirpos 64 

Scoaleria. 166 

Scrophularia .' 166 

Scrophnlariaceee 77 

Scatellaria 77 

Sedge* 25. 64, 78 

Senecio 76 

Setaria 59, 78 

Silene 75 

Sisymbrium 61, 75 

Sisyrinohium 78, 166 

Solanaoeae. 77 

Solanam 77, 152 

Sonchos 76 

Sophia 61 

Speoolaria 76 

Sphagnom 25 

Spirantbes 64 

Sporobolns 69, 60, 65 

Symphorioarpns 76 

Tabebaia 174 

Tarazacam 76 

Tephrosia. 76 

Teaorium 77 

Thaldiom 166 

Tradescantia 78 

Trioholoma 65 

Triodia 59 



Botany— GRNVSA—OcmMntMcI ; 

Flowering Plantt: 

TrozimoD 76 

Ulmus 77 

Umbellifene 76 

Urticaceee 77 

ValerianeUa 188 

VerbcMcam 77 

Terbena 77 

VerbeDaceie 77 

Veraonia 63, 76 

Tibumom 26 

Vicia 76 

Viola 75. 142 

Vlolaceap 75 

Vitaoes 76 

Vitis 76 

Wolffia IrtS 

Xanthium 76 

Yucca 78 

Zygopbyllaceie 166 

Fungi 65-72 

Actinonema 71 

Ascidium 70 

Anthostoma 68 

Anthoetomella 67 

Aposphapria *. 70 

Ascochyta 71 

Black fungi 66-68 

Blitrydium :. 68 

Camerosporium 71 

Cenangella 68 

Cercospora 71, 72 

Chaetomium 66 

Clastoptera.. 153 

Cladosporium 72 

Clasterosporium 72 

Collybia 65 

Coniosporinm 72 

Coprinus 66 

Cribraria 66 

Cup fuD^ 68 

Cytispora 70 

D ia porthe 67 

Diatrype 68 

Diatrypella 68 • 

Diplodia 70, 71 

Diplodiella 71 

Diplodina 71 

Dendryphium 72 

Didymosphaeria 67 

Discomycetes 68 

Doassansia '. 69 

Dotbidella 68 

Dothiorella 70 

Dust fungi 70-71 

Eutypella 67 

Flammnla 66 

Gymnosporangium 153 

Haplosporella 70 

Hemiarcyria 66 

Hendersouia 71 

Histerium 68 

Hyraenomycetes /^?W^-r^T^ 
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Hypholoma 65 

Hyphomyoetes 71-72 

Labrella 71 

Lepiota 65 

LeptospberU 67 

Lophidium 67 

Lophioetoma 67 

Macrosporiam 72 

Maraamias 65 

Melanomma 66 

Hetaspheria 67 

MUdews 71-72 

Molds 66 

HuBhrooms 65-66 

Myzomyoetes 66 

Opbiobolos 67 

Patellea 68 

Peatalloma 71 

Phoma 70 

Pbyllaohora 68 

Pbyllostlcta 70 

Pistillaria 65 

Plutens 65 

Polyporus 66 

Psathyrella .-. 65, 66 

Psendoyalaa 67 

Pnocinia 69 

Pyrenomyoetos 66-68, 166 

KoeeUlnia 66 

Husts. 69-70 

Septoria 71 

Smate 68-69 

Sorosporium 69 

Sphaeropsidae 70-71 

Spheropsis 70 

Sporodesmium 72 

StagODOspora 71 

Stemonitis 66 

Stictis 68 

Stropharia 65 

Teicbospora 67 

Thyridiam 67 

TiUetla 69 

Trematospberia 66 

Tricboloma 66 

Tylostoma 66 

Uredlnie 69-70. 166 

Uredo 157 

Urocystis 69 

Uromyces 70 

U8tUa«inep 68-69, 168, 166 

Ustilago 68, 69 

Valsa 67 

Valsaria 67 

VolateUa 72 

Volvaria 66 

Host Plant* for Fungi: 

Amarantbos, boat. 70, 72 

Amorpba, bost 67, 70 

Andropoffon, bo«t. 68, 69 

Anemone, bost 69 

Aristida, bost 68 



BoTANT— Obnsea— CS(m«nt4«<l .* 
Ho*t PtanUfor Fungi: 

Afldepias, bost. 71 

Boatelona, bost. 69 

Baobloe, bost 69 

Callirrboe, host 65 

Carez.bost. 69, 71 

Celastros, bost. 68,70, 72 

Celtis,bost. 66.67,68, 71 

Cencbms, bost 68 

Cbenopodiom, bost. 68 

Clematis, bost 72 

Cnious.bost. 71 

Comas, bost 67 

Croton.bost. 71 

Elymns,bost 67 

Eraflrrostis, bost. 68 

Eaonymos, bost. 71 

Frazinns, bost 66, 67, 68, 70, 71 

Galllardia. bost. 71 

QleditsobU.bost. 70 

Heliantbns, bost. 67 

Hoostonia, bost. 70 

Hordenm, bost. 69 

Jufflans, bost 70 

Jonipems, bost 70 

Lepaobys, bost 71 

Moras, bost 66, 70 

Ne8iindo,bost 67, 70 

Nelnmbiom, bost 72 

(Enotbera, bost 71, 72 

Panioom.bost 67,68,69, 72 

Pbysali8,bost 72 

Pinos, bost. 71 

Polygonum, bost. 68 

Popnlos, bost 66, 67, 70, 71, 72 

Potamogeton, bost 69 

Pranns, host 71 

Psoralea, host 71 

Qnerons, host 71 

Pncoinia, bost 72 

Rhenm, host 71 

Rhas.bost 67, 71 

Elbes,ho8t 67, 70. 71 

Robinia.bost 70, 71 

Saliz,bost 66. 67 

Setaria.bost 68 

Silpbinm, bost 71 

Solidago, host 69. 72 

Sporoboli]s,bost 68, 70, 72 

Sympboricarpos, bost 67, 68 

Triodia, host. 69 

Ulmns, host. 66, 67 

Vitis.host. 67, 70 

Zea, host 72 

Chbmistbt: 

Alkyl 81 

Alaminnm 84, 88, 89 

Ammonia 85, 88, 89 

Amyl 82 

Barite 80, 81 

Barium 85 

Baryta 80, 81 
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Chbmistbt— Continued : 

Bromine 85, 86 

Calciam 84, 85, 88, 89 

Carbonates. 85 

Carbon dioxide 22, 85, 86, 87, 88, 8» 

Chlorides 81, 85 

Chlorine .... 81, 82, 84, 85, 86, 87, 88, 89 

Cyanimidoethylcarbonate 81 

Cyanimidomethyloarbonate 81 

Ethyl 81, 82 

Iodine 85, 86 

Haloids. 88 

Hypobromites 81, 82 

Hypochlorites 81, 82 

Imidoethers 81 

Iodine 86 

Iron. 84,88, 89 

Ume 22, 86, 86, 87 

Lime carbonate 90, 106 

Lime silicate 90 

Lithia 85 

Magnesia 22, 85, 86, 87 

Maffneeium 84, 85, 88, 89 

Methyl 81, 82 

Nitrons acid 88, 89 

Nitrous dioxide 88, 89 

Nitronsoxide 88, 89 

Phosphates 85 

Phosphoric acid 84, 88, 89 

Potash 85 

Potassium 84,85,88, 89 

Pyrophosphates 85 

Silica.... 22, 80. 81, 84. 85, 86, 87, 88, 89 

Soda 85, 86. 87 

Sodium 88, 89 

Sodium carbonate 85 

Sodium chloride 86, 87 

Sulphate of lime 86, 87 

Sulphuric acid.. 80. 81, 85, 86. 87, 88, 89 

Smtomoloot— Gknkba : 

Amara 19, 51 

Ammodonus 20 

Amphion 150 

Anisopteryx 52 

Anoura 159 

Apatela 159 

Aphelininap 142 

Aphides 159 

Apiooeridee 67 

Apion 20 

Army- worm 80, 51 

Asilidae 57 

Bactridium 19 

Badister 19 

Baris 20 

Beetles 51 

Bembicini 168 

Bittacomorpha 159 

Blapetinus 20 

Bledlus 19 

Blissus *. 53 

CalUrhytis 159 

Caloptenus 160 



ENTOMOLOOT—GSNVmA—CotI Mnu«d .* 

Caloaoma 51 

Canker-worm 52 

Canthon 19 

Carpophilus 19 

Ceriom^das'. 57 

Chinch-bugs 58 

Cicada 160. 165 

Cicindela 51 

Clisiocampa 52, 159 

Coccide 159 

Colastus 19 

Coleoptera 18-20 

Colias 159 

Crepidodera 20 

Deilephila 160 

Diptera 58-58 

Dolichogaster. 57, 58 

Ectyphus. 57 

Elaphms 51 

Entomobrya 159 

Epbemerids 159 

Exorista 51, 159 

Flies 51 

Formica 169 

HaUsidota 160 

Harpalus. 51 

Hematopinus 159 

Homoptera 160 

Hymenoptera 51 

Hyperaspis 19 

HypophlcBUS 20 

Ichneumon 51 

Ichthyura 159 

Joint- worm flies 142 

Lachnostema 18, 19, 20 

Lepidoptera 148, 159 

Leptomydas 53-55 

Leucania 60, 61 

Limnicbus 19 

Luperus 20 

Mallophaga 188, 159 

Meligethee 19 

Micrody tus 20 

Microgaster 51 

Mydaidae 58-58 

Mydas 65-57 

Nematinie 142 

Nemobius 159 

Oncideres 63 

Ophion 51 

Papirius 169 

Pasimacbus 51 

Pediacus 19 

Pedicia 159 

Pencomachus 51 

Perdita 168 

Phryganidia 138 

Piplotaxis. 19 

Platymus 19 

Pocadius 19 

Porthetria 159 

Prosapis 159 

^'~"*'"»- DWtlzea-ByGdagle 
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Entomology— Gbneba.— Concluded : 

PtUinoa 19 

Rhopalomeridap 159 

Rhyncholus 20 

Saprinus 19 

Serlca 19 

Smynthuri •. 160 

Spharagemoo 159 

Sphinx 159 

Stepbanaoha 20 

Tachlnidfly 61 

Tent-caterpillar 52 

Trypoxylon 159 

Twig-girdler 53 

Obologt : 

£olian deposits 93 

.\gatite 126 

Alabaster 122 

Albitization 130 

Altitudes 100, 101, 102, 106 

108, 109, 112, 113 

' Andalusite 129 

Aragonite 105 

Archepan 127 

Archaean time 130 

Aabam shale 30 

Battlebill , 106 

Black flint 21 

Blanco beds 94 

Bnrlingame shale 30 

Calcite 22 

Calcium carbonate 105 

Calhoun limestone... 28 

Calhoun sandstone 29 

Calhoun shale 29 

Carbonaceous rocks 129 

Carboniferous 27-34 

Carboniferous shales and limestones.. 118 

Champlain epoch 90 

Chert 21, 22 

Chloritization 130 

Chocolate limestone 31 

Clay 21, 22. 24 

Clay slates 129 

Coal 29, 30 

Coal measures 27 

Comanche formation 112 

Contact metamorphism 128 

Cottonwood formation 118 

Cretaceous 93, 123 

Crystalline rocks 127 

Crystallhie schists 129, 130 

Dakota sandstone.. 102, 104, 106, 109, 110 
111, 112, 113, 116, 117, 110 

Denison beds. 112 

Diabase 129 

Dover limestone, sandstone and shale, 31 

Dynamic metamorphism 129 

Effinghamridge 113, 114 

Elmont limestone 30 

Epidote chlorite 130 

Epidotization 130 

Equus beds.... 90, 92, 93, 94, 104-110, 116 
Feldspar 110, 130 



QEOhOQi— Continued : 

Fibrous gypsum 122 

Florence flint 78 

Fower*pot mound 124 

Foliated gypsum 122 

Foliation 129 

Fusulina limestone 97, 99 

Garnet 129 

Gneisses 181 

Goodnight beds 94 

Granite 21, 114. 129 

Granite dikes 127 

Gravel 21, 93, 106 

Greenstone.. 114 

Gypsine 122 

Gypsum 21, 115. 122, 127 

Gypsum deposits. 123 

Gypsum localities 122. 128 

Hornblende 130 

Hydro-metamorphism 128 

Hydromicas. 130 

Iron mound 109, 116 

Jasper 21 

Kansas geology 27-31 

Kiowa beds 112 

Lake Inman 106 

Limestone carbonate 90, 106 

Lime silicate 106 

Limestone 21,22,28,29,30,31, 78 

79, 80, 98, 99, 101, 102 
113, 114, 115, 118, 120 

Limestones 116, 121, 123 

Mansard buttes 115 

Marl 90. 93 

McPherson ridge 108, 109 

Meade gravels 90 

Megalonyx beds 92, 94 

Mentor beds 111. 112 

Metamorphic rocks 127, 129. 180 

Metamorphic sandstone 101 

Metamorphism 127-130 

Miocene 94 

Neocene 94 

Neozoic 9i 

Neosho formation 118 

Niobrara chalk 91 

North Pole mound 109. 116 

Oread limestone 113 

Osage City shale 29 

Osage coal 20 

PaUmpseste 127-180 

Pearlette beds 90 

Pebbles 21 

Permian .. 104. 106, 109, 110, 112, 114, 115 

116, 118, 120. 121, 122. 123 

Permian shales, 109, 114, 115, 116, 118-120 

Petroleum 21 

Physiography 108, 113, 114-120 

Plagioclase 130 

Plaster 122-126 

Pleistocene 90. 94 

Pleistocene deposits 109 

Pleurophorus limestone 80 

Pliocene 92. 94 

Predakotan channel... ^^^ 109, 114 
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QtoijOOY—CorUinurd : 

Pyroxene 130 

Quartz 21 

Qaarteite 21. 28, 106, 114 

Qaatemary 90, 98 

Quioksand 21, 115 

Rainfall 110, 120 

Red beds 114, 11&-116, 122, 128, 126 

Regelation ^ 129 

RoasTille sandstone 81 

RossYille shale 31 

Salt deposits. 123, 127 

Sandstone 29, 81, 104, 106 

Sandstones. 115. 116, 121, 129 

Satin spar. 122, 125 

Sanssoritization 130 

Schists 129 

Selenlte 21, 122, 125, 126 

Sericitisation 180 

Shales 21, 22, 28^1, 115, 118 

123, 124, 125 

Shonganonga shale 29 

Silicates 129, 130 

Sillimanite 129 

Silver Lake coal and shale 30 

Smoky Hill bnttes 106, 109, 116 

*'Soap8tone" 21. 22 

Soldier Cap moond 109, 116 

Soldier Creek shale 80 

South Twin hill (plate) 107 

Spring rock 30 

Spar gypsum 122 

Stanton limestone 30 

Static metamorphism 129 

Stratigraphy 28-81 

Strong flint 78 

Sublimation metamorphism 128 

Tecumseh shale 28 

Tertiary 110, 115 

Tertiary grit 104 

Thermo-metamorphism 128 

Timber HO, 120 

Topeka limestone 29 

Trias 116, 122 

Twinhill 106 

Uralitization...*. 130 

Viridization 130 

Yoleanicash 90, 105 

Wabaunsee formation 118 

Wakarusa limestone 30 

Water-supply 110 

Wemerian theory 127 

Wichita well 21 

Willard shale 31 

Weathering 128 

Glacial Gboloot: 

Advance moraine 99 

*' A grand coast" 108 

Bogs 25 

Boulders 23, 97, 98, 99, 101, 102 

108, 104, 106, 118, 114 

Buffalo mound 100 

Buried moraine 97-99 

Burnett's cabin 99 

—14 



Glacial QsoixxiY— Continued: 

Burnett's mound 97, 99, 100, 101, 102 

Collision of boulders 104 

Direction of ioe flow 96, 97 

Drift.. 23, 92, 97-99, 101, 102, 113, 114, 118 

Drift clay lOl 

Elevations 100. 101, 102, 106 

108, 109, 112, 113 

Fan glacier 108 

Glacial deposit 114 

Glacial drift 23, 97-99, 100, 101 

102, 118, 114, 118 

Glacialice sheets 108, 106 

Glacial lakes 23-27. 100 

Glacial period 90 

Glacial sands 106, 110 

Glacial shore lines 100 

Granitoid boulders 23 

Height of the ice 95, 96 

Ice sheet 114 

Kansan epoch 101, 118 

Kansan ice field 103 

Kansas ice invasion 118 

Kaw (glacial) lake 100 

Lakes 2a-27 

Lee moraine 101 

Loess 93, 96. 118 

Malaspina glacier 104 

Marl 26 

Marshes 24. 25 

Metamorphic sandstone 102 

Mill (glacial) lake 100 

Mission (glacial) lake 100 

Moraines 23,28,96.97, 96 

99, 100, 101, 102 

• Morainic ridge 99, 102 

Ochery day 102 

Pebbles 28, 24, 96 

Pedestaled boulders 103 

Polishing of boulders 104 

Preglacial gap lOl 

Preglacial valleys. 97. 98, 100, 101, 118 

Quartsite 102 

Quartzite boulders 102, 106 

Rapid transit 103 

Scratches 96 

Shunganunga ( glacial ) river 100 

Swamp 25, 26 

Terminal moraine *96-104 

Wakarusa ( glacial ) lake 100 

Obnitholoot— Gbnbsa : 

.fichmophorus 15 

Alca 164 

.figialitis 16 

Anas 17 

Anhinga ;... 17 

Ardetta n 

Bob-white, Texan 16 

Botaurus 17 

Buteo 17 

Carpodacus 16 

Chen 15 

Cindus y^"" 164 
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Crane. 15 

Cyanooephalna 18 

I>endroica 16, 18 

Duck, black 17 

Dnck.Florida 17 

Dock, mottled 17 

Dock, raddy 18 

Bider. Pacific 15 

Elanoides IW 

Brismatara 18 

Finch, tiouae 16 

GaUinole, puiple 15 

Oooee, blue IS 

Grebe, pied-billed 17 

Orebe, western 15 

Grus 15 

Hesperocichla 16 

Heeperomis 9 

lonomis 15 

Jay, pinyon 18 

Lark, homed 17 

Melanerpes 18 

Nutcracker, Clarke's 16 

Oidemia 15 

Otoooris 17 

Phairoptera 9 

Phaleenoptilus 14, 17 

Phalarope, Wilson's 18 

Phalaropus 18 

Pioicorms 16 

Piranha 16 

Plegadis , 18 

Plover, snowy 15 

Podilymbns 17 

Poor-will 14, 17 

Scoter, snrf 15 

Somateria 15 

Spizella 16 

Sterna 17 

Strix 176 

Tanager, Looisiana 16 

Tern, Forster's 17 

Thrush, varied 16 

Tree^parrow, western 16 

Warbler ( blue) , black-throated 16 

Warbler, sycamore 18 

Woodpecker, Lewis's 18 

Zonotrichia 17 

PAIiBOMTOLOOT— GbMBKA : 

Aclis 33 

Alces 91, 92 

Allorisma 82 

Anodonta 106 

Anomia 112 

Anomphalus 33 

Archapocidaris 31 

Arcopogella 112 

Arvicola 94 

Athyris 32 

Anchenia 90, 91, 92 

Avlcula 38, 112 

Ayiculopocten S3 



TALBomovoQY—QmxmajL—CofUinued : 

Ayiculopinna 33 

Barbatia 112 

Bellerophon. 88 

Bison 91. 92 

Blatostomelia 32 

Bos 94 

Bryocoa 81-34 

Camelids 91 

Camelope 91, 92 

Campophyllum 31 

Canis 91, 98. 94 

Cardinm 112 

Castor 94 

Cerralces 92 

Chonetes 32 

Cladodus 167 

Clepsydrope 121 

Corbicuia 112 

Crastellina 112 

Cricotus 116, 120, 121 

Cyprimeria 112 

Delocrinus 31 

Dentalium 33 

Derbya 23 

Dicotyles. 94 

Didymodus 121 

DinicUs 155 

Dinobastis 93, 94 

Discina 32 

Elephants 90 

Elephas 90, 91, 92. 94 

Entolium 33 

Eosoon 172 

Equus 90. 91, 92, 94, 106 

Euomphalus 83 

Felis 174 

Fenestella 31 

FossUleaves 111. 112 

Fusulina 81, 79, 97. 99 

Gammaria .♦ 106 

Geomys 91, 92. 98 

Gervillea 112 

Hesperomis 155 

Holomeniscns ^ 94 

Homo 91 

Hoplophoneus 155 

Horses 90, 94 

Invertebrate fossils 31-84, 112 

Lagomys 94 

Leptosolen 112 

Lima 38 

Lingula 32 

Llamas 90 

Lophophyllum 31 

Lozonema 38 

Lucina 112 

Macrocheilus 33 

Macrodon 33 

Mactra 112 

Margarita 112 

Mastodcn « 91, 94 

Meekella 32 

Megalonyx 90/fr.^^98, 94, 106 
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Paubontoloot— Gbmxba*- Continued : 

Modiola 112 

Monoi>tera 82 

Moose «2 

MarchisoDia 83 

MyaUna 32 

Mylodon 91. W, W 

Natioopeis 83 

Naatilas 34 

NematopbytoD 172 

Nacala 33, 112 

Nuculana 83 

Oroithostoma 156 

Orthooeras 84 

Orthonema .^ 33 

Ostrea 112 

PaleontoloOT, 31-34, 90-04. 11M12, 120-122 

Peccary 92. 94 

Peripristis 84 

Petalocrinus 151 

Petalodus 84, 160 

PhiUipaia 84 

Pinna 83 

Pisidiom 106 

Platgrgonus 91, 92, 93, 94 

Plecrracanthas 121 

Plenrotomaria 88, 84 

Polypora 31 

Prodnctus * 82 

Protbyris 33 

Protocardium 112 

Protohippns ^ 91 



Palbontoloot— Obnbba— Cemciiufed; 

Protoptychos 172 

Pseudomonotis 32 

Retzia 32 

Rhombopora 31 

Bbynconella 32 

Scbizodos 33 

Smilodon 94 

Solenomya 83 

Spermopbilus 98 

Sphaeriam 106 

Spbenodiscna 112 

Spidfer 82 

Spiriferina 82 

Stenopora 31 

Streblopora 31 

Synooladia 31 

Syntrielasma 82 

Tapiros 94 

Tellina 112 

Terebratala 82 

Tbomoroys 94 

Tri«onarca 112 

Triffonia 112 

Tnrritella 112 

Tartlet 90 

Unio 80 

Ursus 94 

Yalyata 106 

Vertebrate fossils 90-94, 120-122 

Yoldia y 82, 112 
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Accession List— Books Recetvbd : 
From Countries and State*: 

Alabama 188, 198 

Argentina 17&-176, 198 

Australia 177 

AnstHa 179, 194 

Aostro-Hnngary 178, 194 

Bavaria 183 

Belgium 179, 198 

Bobemia 178, 194 

Brazil 176 

British Columbia 173 

British Guiana 176 

California 138-189, 192, 198 

Canada 170, 192 

ChUe 176, 193 

Colorado 189, 192 

Colombia, District of 189-149, 193 

Connecticut 139, 192 

Cuba 174 

EngUnd 183. 184, 185. 194 

Europe 178-188, 19»-195 

Finland 186-187, 195 

Prance 179-180, 193-194 

Germany 181-183, 194 

Great Britain 18^186, 194 

Hungary 178, 194 

Illinois 149-151, 192, 193 

Indiana 161-152 

Iowa 152-153, 192 



Books EvcmrrBD— Continued: 
From Countries and States: 

Italy 186-186, 194 

Jamaica 174 

Kansas 153-157, 192 

Lorraine 180 

Luxembourg 180* 

Maine 15T 

Manitoba 17» 

Maryland 157, 192 

Massachusetts 157, 192, 19S 

Mexico 178 

Michigan 161 

Minnesota 161, ld2 

Missouri 162-163, 198 

Moravia 178 

New Jersey 164 

New Mexico 164 

New South Wales 177 

New York 164-167, 191, 192, 193 

North Carolina 167, 192 

North Dakota 167 

Norway 189, 190, 195 

Nova Scotia 171 

Ohio 167-168, 192 

Ontario 171, 172, 178. 192 

Oregon 168 

Pennsylvania 168-169, 108 

Prussia 181, 182, 183. 194 

Quebec 170, 171, 172, J^ 
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Books BmcEivmD— Continued: 
From Countries and Slatet: 

Ireland 183, 194 

Qaeensland 177 

Ru88ia 186-187, 195 

Saxony 182, 194 

Scotland 184, 194 

Sonth America 175-176, 193 

Sooth Dakota..... 169 

Spain 189, 195 

Sweden 189-190, 195 

Switzerland 190. 194 

Tennessee 169 

Texas 169-170, 194 

Trinidad (Isle of) • 175 

Uruguay 176 

Vancouver Island 178 

Yermont 170 

Victoria 177 

Washington 170 

West Indies 174-175, 198 

Wisconsin 170, 192 

Wyoming 170 

Miscellaneous 191 

Prom Institutions and Societies: 
Academia Mezicana de Ciencias Ex- 

actas, Fisicas y Naturales 173 

Academia Nacionalde Ciencias .. 176, 198 

Academic de la Rochelle 180, 194 

Academic de Metz 180, 194 

Academic des Sciences, Arts et Belles 

Lettresde Dijon.... 180, 194 

Academic des Sciences et Belles Lettres 

de Toulouse 181, 194 

Academy of Natural Science, Daven- 
port 152 

Academy of Natural Sciences, Phila- 
delphia 168, 193 

Academy of Science of Christlanla, 189, 195 
Academy of Science of St. Louis, 168, 193 
Accademia Gioenla dl Sclenze Naturall 

inCatenla 185, 194 

Accademia Pontlficla de' NuotI Lin- 
ed 185, 194 

American Academy of Arts and Sci- 
ences 157, 192 

American Philosophical Society.. 169, 193 

* Argentine Scientific Society 175, 198 

Belfast Natural History and Philo- 
sophical Society 183, 194 

Belgian Society of Qeology, Hydrology 

and Paleontology 179, 193 

Biological Society of Washington, 139, 193 

Botanical Department, Indiana 151 

Botanical Departmentof Jamaica, 174, 193 
Botanlscher Vereln der Provlnz Bran- 
denburg 181, 194 

British Association for the Advance- 

ment of Science 171 

Bureau of Animal Industry 141 

Bureau of Ethnology 146 

Calif omU Acad, of Sciences ..138, 139, 198 
California State Mining Bureau.. 138, 193 
Cambridge Entomological Club .. 159, 192 



Books Rbcbivbd— ConMnu^: 
From Institutions and Societies: 
Central Meteorological Institute of the 

Finnish Scientific Society 187, 196 

Central Meteorological Observatory of 

Mexico 174 

Chicago Academy of Science 149, 150 

Colgate University, Hamilton, N. T.... 165 

Colorado College 139 

Colorado Scientific Society 189, 192 

Cornell University, Ithaca, N. Y 165 

Denlson University 167, 192 

Department of Agriculture of Canada, 172 
Department of Geology and Natural 

Hls^ry of Indiana 151 

Department of Geology, University of 

Chicago 150, 192 

Department of Mines and Agriculture, 

Sidney 177 

Department of Mines. Melbourne 177 

Deutsche Geolog. Geaellschaft. .... 181. 194 
Division of Agrostology, Washington, 

D.C 141, 198 

Division of Botany 141, 198 

Division of Chemistry \ 142 

Division of Entomology 142 

Division of Forestry 142 

Division of Microscopy 148 

Division of Ornithology 148 

Division of Pomology 148 

Division of Vegetable Pathology 143 

Electrical Review Publishing Com- 
pany 191, 192 

Elisha Mitchell Scientific Society, 167, 192 
Entomological Society of Stockholm.. 190 

EntomologischerVereln In Berlin, 181, 194 

Essex Institute, Salem 160, 193 

Flnlands NatnrochFolk 186, 195 

Flnska Vetenskaps Sooleteten.... 186, 196 
Flzlko-Mathematlcheskago Obshestva 

pre Imper. Kazanskome Univ.... 187, 196 
Geological and Natural History Sur- 
vey of Canada 172, 192 

Geological and Natural History Sur- 
vey of Minnesota 161, 192 

Geological Committee of Russia.. 187, 195 

Geological Society of London 184, 194 

Geological Survey of Alabama.... 138, 198 

Geological Survey of Missouri 162 

German Geological Society 181 , 194 

Government Land Department, Wm. 
Chalmers, Crown Surveyor, (George- 
town, Demerara 176 

Hamilton Association 171 

Historical and Scientific Society of 

Manitoba 178 

Hungarian Geological Society.... 178, 194 

Hungarian Scientific Society 178, 194 

Illinois State Laboratory of Natural 

History 149, 193 

Illinois State Museum of Natural His- 
tory 151 

Imperatorskago Mlneralogloheskago 
Obzhestva 188. 195 
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Books EBCBTym>— Continued: 
From InstUutiani and Societiet: 

Canadian Institute 173« 192 

Imperatorskoy Akad. Nauke, 187, 188, 196 
Imperial Academy of Sciences, 187, 188, 195 
Imperial Mineralogical Society... 188, 195 

Indiana Academy of Science 151 

Inst. Or. Ducal de Luxembourg... 180, 194 
InstitutMeteoroloffique Central.. 187, 195 
Instituto de Hijiene de Santiago, 176, 193 

Instituto Geoloflrico de Mexico 173 

Iowa Academy of Science 152 

Iowa Geological Survey 153, 192 

Iowa State Historical Society .... 158, 192 
'* Isis in Dresden" Natural History So- 
ciety 182 

Johns Hopkins University 157, 192 

Kansas State University 154. 155, 192 

Kansas State Agricultural College 154 

Kaiserliche Akademie der ^issen- 

schaften, Wien 179 

K. Leop.-Carolinische Deutsche Aka- 
demie der Naturforscher 182, 194 

K. Magyar TermeszettudomanyiTarsu- 

lat 178, 194 

Kon. Boehmische Gesellschaf t der Wis- 

senscbaften 178, 194 

Kon. Botaniscbe Gesellscbaft in Be- 

gensburg 183 

Kongelige norske Yidenskabers Sel- 

skab 190, 195 

Kongliga Svenska Vetenskaps Akade- 

mien 190, 195 

Kongliga Upsala Universitet 190, 195 

Koniglich Sachsische Gesellscbaft der 

Naturwissenschaften 182, 188, 194 

Lackawanna Institute of History and 

Science 168 

Library Association of Portland 168 

Library of the Legislative Assembly, 

Victoria, B.C 173 

Leland Stanford Junior University.. .. 138 

Linneean Society of New York 165 

Linnean Society of Bordeaux 180, 193 

Linnean Society of Brussels 179 

Linnean Society of Lyons 180, 194 

Linnean Society of Normandy ... 180, 194 

Liverpool Geological Association 184 

Liverpool Geological Society 184 

Lower Rhine Society of Science and 

Medicine 181, 194 

Magynrhoni Foldtani Tarsulat ... 178. 194 
Manchester Literary and Philosoph- 
ical Society 185, 194 

The Mason Science College, Birming- 

hnm 183 

Massachusetts Horticultural Soc'yi 159, 192 
Massachusetts State Board of Agricul- 
ture 159 

Meriden Scientific Association 139 

Mexican Society of Natural History... 174 

Michigan Agricultural College 161 

Missouri Agricultural College Experi- 
ment Station 162 



Books "Rbcetvwd— Continued: 
From InsHitUions and Societies: 

Missouri Botanical Garden 16? 

Museo Nacionalde Buenos Aires.. 175, 193 

Museo Nacional de Montevideo 177 

Museu Paulista do Brazil 176 

Museum d'Histoire Naturelle 180 

Museum of Comparative Zoology, 160, 192 
National Academy of Sciences of Cor- 
doba 176, 193 

National Society of Sciences of Cher- 
bourg 180, 198 

Natural History Society of the region 

around Frankfurt 182 

Natural History Society of Montreal.. 172 

Natural History Society of Vienna 179 

Natural Science Association of Staten 

Island 165 

Naturforschende Gesellscbaft in Basel, 190 
Naturforschende Gesellscbaft, Gorlita, 182 
Naturforschende Verein in Brnnn, 178, 194 
Naturforscher Gesellscbaft, Giessen ... 182 
Naturhistorische Gesellscbaft in Nu- 
remberg 188 

Naturhistorische Verein der preussis- 

chen Rheinlande 181, 194 

Naturwissenschaftlicher Gtosellschaft 

** Isis in Dresden " 182, 194 

Naturwissenschaftlicher Verein des 

Begierungs-bezirks Frankfurt. 182 

Naturwissenschaftlicher Verein in 

Hamburg 18Z 

Naturwissenschaftlicher Verein fur 

Sachsen und Thuringen 18$ 

Naturwissenschaftlicher Verein fur 

Schleswig-Holstein 182, 194- 

Naturwissenschaftlicber Verein von 

Wien 179 

Naturwissenschaftlicher Verein zu Bre- 
men 182, 194 

Naturwissenschaftliche Verein zu 

Magdeburg 183, 194 

Naturwissenschaftliche Verein zu Re- 

gensburg 183 

New York Academy of Sciences. .. 165, 193 

New York Botanical Garden 165 

New York Microscopical Society. . 165, 192 
Niederrheinischer Gesellscbaft fur Na- 

tnr- und Heil-kunde 181, 194 

North Dakota Agr. Exp. Station 167 

Nova Scotia Institute of Natural Sci- 
ence 171 

Oberlin College 167 

Observatoire Meteorologique Central, 174 

Ohio Academy of Science 167 

Ohio Agr. Experiment Station 168 

Ottawa Field Naturalists' Club 173 

Pennsylvania Geological Survey . . 169, 163 
Philosophical Society of Glasgow, 184, 194 
Physico-Mathematical Society of the 

Imperial University of Kazan... 187, 195 
Portland Society of Natural History .. 157 

Public Museum of Milwaukee 170 

PardueUnirersity....,......^.Q.Q,giP^ 
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Books Ebckivkd— Continued: 
From InstUutions and Societiet: 
Reed AcademU de Cienoias y Artes de 

Barcelona 189 

Beal Aoademia de Cienoias. Fisicas y 

Natorales de Madrid 189. 195 

Bochester Academy of Science 167. 193 

Boyal Academy of Sciences of Vienna . . 179 
B. Accademia delle Scienze dell' Isti- 

tato di Bologna 185. 194 

B. Accademia di Scienae, Lettere ed 

Artiin Padova 185. 194 

B. Accademia delle Scienze di To- 
rino 186, 194 

Boyal Bohemian Soc'y of Sciences. 178, 194 
Boyal Botanical Soc'y of Belgium. 179, 193 
Boyal Botanical Society of Edin- 
burgh 181, 194 

Boyal Botanical Society of London. ... 184 
B. Comitate Oeologico d' Italia. .. 185, 194 

Boyal Dublin Society 183, 194 

Boyal Oeological Society of Cornwall. . 185 
Boyal Hungarian Society of Natural 

Science 178, 194 

Boyal Leopold Caroline Society of 

Science 182, 194 

Boyal Norwegian Soc'y of Sciences, 190, 195 

B. Orto Botanico di Palermo 185 

Boyal Saxon Soc'y of Sciences, 182, 183, 194 

Boyal Society of Canada 171 

Boyal Society of Edinburgh 184, 194 

Boyal Society of Queensland 177 

Boyal Swedish Acad, of Sciences.. 190, 195 

Boyal University of Upsala 190, 195 

Sehweizerische Entomologische Gesell- 

schaft. 190 

Scientific Society **Antonio Alzate ".. . . 174 

Scientific Society of Finland 186, 195 

Sigismondo Brogi, Direttore 186 

Smithsonian Institution 145-148, 193 

Sociedad Cientiflca Argentina 175, 193 

Sociedad Cientifica "Antonio Alzate," 174 
Sociedad Mexicana de Hist. Natural... 174 
Sociedade do Oeographia do Bio de Ja- 
neiro 176 

Societa Entomologica Italiana, Fi- 

renze 185, 194 

Societa Italiana di Scienze Naturali, 

MUan 185, 194 

Societa Ligure di Storia Patria 185 

Societa Toscana di Scienze Natu- 
rali 185. 194 

Societas pro Fauna et Flora Fen- 

nica 186, 187, 195 

Societe Beige de Qeologie, de Paleon- 

tologie et de Hydrologie 179, 193 

Societe de Horticulture et de Botan- 

iquede Marseille 180, 194 

Societe de Physique et d'Histoire Nat- 

urelle de Geneve 190 

Societe des Sciences de Finland. . . 187, 195 
Societe des ^iences Naturelles de 

Charente Inferieure 180 

Societe Geologique de Belgique 179 



Books Bbcbtvbd— Conifnti«f; 
From Inttitutiona and Societies: 
Societe Linneennede Bordeaux... 180, 198 

Societe Linneenne de Bruxelles 179 

Societe Linneenne de Lyon 180, 194 

Societe Linneenne de Normandie, 180, 193 
Societe Nationale dee Sciences Natu- 
relles et Mathematiques. 180, 19S 

Societe Neuchateloise de Geogra- 
phic 190, 194 

Societe Boyale de Botanique de Bel- 
gique 179, 198 

Societe Scientifique dn Chili 176, 198 

Society for Natural Science, Wiesbaden, 183 
South Dakota Agricultural College .... 168 
St. GalUsche Naturwissenschaftliche 

Gesellschaft. 190, 191, 194 

St. Paul Public Library 162 

State Board of Health of Tennessee. .. 168 

Stavanger Museum 189 

Swiss Entomological Society, Schaff- 

hausen 190 

Texas Academy of Science 168, 192 

Torrey Botanical Club, New York, 166, 192 

Tufts College Library 161 

Ungarische Naturwissenschaftliche 

Gesellschaft 178, 194 

University of Michigan Agr. Exp. Sta- 
tion 161 

University of Kansas Geol. Survey.... 154 
University of Tennessee Agr. Exp. Sta., 169 

University of California 188 

University of Wyoming 170 

University of Kansas 154, 155 

University of Chicago 150, 151, 192 

University of Minnesota 161-162, 192 

University of Toronto 178 

U. S. Coast and Geodetic Survey 148 

U. S. Commission of Fisheries 140 

U. S. Dept. of Agriculture 140-144 

U. S. Dept. of the Interior. 144, 145 

U. S. Geological Survey 144-^146. 198 

U.S. National Museum 147, 198 

U. S. Naval Observatory 148 

U. S. Navy Department 148, 149 

U. S. Treasury Department 149 

U.S. Weather Bureau 143, 193 

Vassar Brothers Institute 167 , 198 

Victoria Institute of Trinidad 175 

VidenskabsSelskabetiChristiania, 188, 195 
Verein fur Naturkunde, Wiesbaden.. .. 183 

Vermont Agricultural Exp. Sta 170 

Wisconsin Academy of Sciences, Arts 

and Letters 170, 192 

From Private Individuals: 

Adams, Geo. I., Lawrence, Kan 158 

Armstrong, L. K., Spokane 170 

Arthur, J. C, Lafayette, Ind 152 

Ashley, Geo. Hall, Palo Alto 138 

Bailey, E. H. S., Lawrence, Kan 154 

Bailliere & Fils, J. B.. Paris 191 

Bartholomew, Elam, Bockport, Kan... 155 
Blakiston, Son & Co., Philadelphia .... 191 
Borntrager, Gebruder, Berlin 191 



INDBX. 



213 



Books "Rvlcrtybd— Continued: 
From Private Individuals: 

Brighamt A. P.. Hamilton, N. Y 165 

Brlnton, Daniel G., Philadelphia 109 

Butler, Amos W., Brookville, Ind 151 

Chadenat. Ch., Paris 191 

Chamberlin, Arthur, New York 166 

Clark, A. S., New York 191 

Claypole, B. W., Akron, Ohio .... ^ 167 

Cockerell, T. D. A., Las Graces 164 

Colvin, Verplanck, Albany 164 

Dulau&Co., London 191 

Edwards, Francis, London 191 

Emch, Arnold, Lawrence, Kan 154 

Edtes & Lauriat, Boston 159, 191 

Fewkes, J. Walter, Washington. D. C. 189 

Foote, Dr. A. B., Philadelphia 191 

Frazer, Persifor, PhQadelphia 169 

Gordon, Dr. Antonio, Havana, Cuba. . . 174 

Gosnell, B. E., Victoria, B. C 173 

Grant, Ulysses S., Minneapolis 162 

Greene.Bd ward Lee, Washincrton.D.C 140 

Guppy, R. J., Lechmere, Trinidad 175 

Halsted, Byron D., Trenton 164 

Hitchcock, A. S., Manhattan, Kan 155 

Honore, Charles, Montevideo 177 

Huard, Victor A.. Chicoutimi 170 

Hughes, Geo. H., North Topeka, Kan.. 156 

Janet, Charles, Beauvais 180 

Jennings, T. B., Topeka, Kan 156 

Kegan Paul, French, Trubner & Co., 

London.. 191 

Knerr, E. B., Atchison, Kan 153 

Knowles, John H., London 191 

Kuntze, Dr. Otto, Leipzig 183 

Lattin, Frank H.. Albion, N. Y 164 

Lesley, J. P., PhUadelphia 169 

Luffger, Otto, Entomologist, Minneap- 
olis 162 

MacDonald, John, Topeka 157 

McDonough, Joseph, Albany 164, 191 

MacDougal, D. T., Minneapolis 162 

Mayer&MuUer. Berlin 191 

Munk, Dr. J. A., Los Angeles, Cat 13S 

Nachtrieb, Henry F., Minneapolis 162 

Norton, J. B. S., St. Louis 163 

Parey, Paul, Berlin 191 

Proeser, Chas. S., Schenectady 167 

<iuaritcb, Bernard, London 191 

Rand, Edward L., Boston 157 

Roby, Henry W., Topeka, Kan 157 

Rosenthal, Ludwig, Munich 191 

Sampson, F. A., Sedalla 163 

Schmidt, H. W., Halle a Saale, Gor.. . . 191 

Simonds, Frederic W., Austin 170 

Slingerland, Mark V., Ithaca, N, Y .... 165 
Smiley, Chas. W.. Washington, D. C. . 140 

Smyth, B. B., Topeka, Kan 157 

Steams, Frederick, Detroit 161 

Steams, Fred R. & Co., Sac City, Iowa, 153 

Thompson, Alton H., Topeka, Kan 157 

Trelease, Wm., St. Louis 163 

Waters, Lora L., Manhattan, Kan 155 

Webb, Walter F., Albion, N. Y.. . . 164, 191 
Weigel, Oswald, Leipzig 191 



AuTHOBB OF Principal Pafbbs in Books 
Rbcbiybd: 
Archceologyt Anthropology and Ethnol- 
ogy: 

Boyle, David ITI 

Brinton, Daniel G 146, 169 

CampbeU,John 172, 173 

Claypole, B. W 167 

Culln, Stewart 147, 148 

Curtis, William E 147, 150 

Gushing, Frank Hamilton 146 

Dorsey, James Owen 146 

Dubois, Eugene 184 

Etheridge, Robert 177 

Fauvel, Pierre 180 

Fewkes, J. Walter 139, 147, 158 

Flores, L. Vergara 176 

Fowke, Gerard 146, 168 

Gambler, J. W 146 

Goodyear, Wm. Henry 146 

Hale, Horatio 171 

Harrison, C 172 

Hepburn, David 184 

Hill-Tout, Chas ^ 172 

Hilprecht, H. V 169 

Holmes, Wm.H 148. 150 

Hough, Walter 148 

Howorth, Sir Henry 146 

Iherlng, H. von 176 

Jones, P.E 171 

Kay, Thomas 185 

Lauterer, Joseph 177 

Luce, Stephen B 146 

Maclean. Jonn 173 

Mason, OtisT 146, 147 

Mercer, Henry C 147 

Mindeleff, Cosmos 146 

Morehead, W. K 168 

Morse, Edward S 158. 160 

Munro, Robert 184 

NuttaU. Zelia 146 

Piers, Harry 17l 

Putnam, Charles E 152 

Putnam, G.R 149 

Quevedo, S. A. Lafone 175 

RockhiU, Wm. Woodville 148 

Schultz, J. C 171 

Sellner, Bruno 179 

Tallquist, KnutL 186 

Turner, Sir William 184 

Vendell, Herman 186 

Wilson, Thomas 147 

Axtronomy: 

Backlund,0 187, 188 

Belopolsky, M 187 

Bobrinskaia, Countess N 188 

Bredihine, Th 187, 188 

Bronskaya, M 188 

Cohen, Fritz 182 

Donner, Anders 186 

Gilliss, Lieut. J. M 148 

Harkness, Wm 145 

Hasselberg, B 188 

Kobold, Herman f^'r^r^^]r> 
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AUTBOS8 OF Pboicipal Papbbs nr Books 
'Rbcmtwd— Continued : 

Attronomy: 

Koetlnsky, S 187 

Krahnats, J. A 176 

Miller, Ephraim 154 

Mohn. H 189 

Morine, M ,.... 188 

Newcomb, Prof. Simon 148 

Pickering. William H 145 

Poor, Charles Lane 157 

Benz, F 187 

Hitter, Wm. McKnight. 169 

Rodin. A 187 

SerafimoTa.W 187 

Stebnitskaya. A. , 188 

Wilde, Henry 185 

Biology^ CruMtaeeology^ etc. : 

Agassiz, Alexander 160 

Atkinson, Qeorge F 159 

Babor,J. F 179 

Benedict, James E 147 

Bidenkap, Olaf 189 

Bigelow, Robert Payne 147 

Billings, John S 146 

Birge,E. A 170 

Brady,G.8 184 

Calkins, Gray N 165 

Carlton,E.P 170 

Castle, W.B 157, 160 

Conklin. KG 169 

Conn, Prof . H. W 140 

Cnnnlngham, D.J 184 

Daday,Dr.£. v 178 

Davenport, C. B 160 

Deeks. W.E 172 

Dnerden, J. E 183 

Faxon, Walter 160 

Fewkes, J. W 160 

Fo8lie,M 190 

• GaJlardo, Angel 175 

Garman,H 149 

Gerould, John Hiram 158, 160 

Giesbrecht, Wilhelm 160 

GUchrist, J. D. F 184 

Goes, Axel 160 

Griffiths, A. B. 184 

Goddard, Martha F 169 

Gappy,R.J.L 175 

Hansteen, B 189 

Harder, H. P 170 

Hay, W. P 151 

Held, H 182 

Herrick,C. L 162 

Hinckley, Mary H 158 

Him, KarlE 186 

Holterman, C 189 

Huntington, Geo. S 165 

Jennings, Henry S 160 

Keffer, Chas. A 141 

Kenyon. Frederick C 161 

Kiaer. J 189 

Lagerheim, G 189 



AuTHOBs OF PBnrciPAi. Papbks in Books 
BxcmrvBi}— Continued : 
Biology, Cnutaceology^ etc: 

Lambe, Lawrence M 171, 172 

LaTocat,A 181 

Levmoder.K. M 186. 187 

Lignier,0 180 

Lonnberg, E 190 

Lnngberg, R 190 

Lotz, Adolpho 176 

Macbride.T. H 153 

Marsh, C. Dwight 170 

MartinoTa, V 188 

Massart, Jean 179 

Meyner, Rich 183 

MiUer,W.S 170 

Mills, Wesley 171. 172 

MitcheU, S. Weir 146 

Mohr, Charles 143 

Moore, J. Percy 168 

Morini, Fausto 185 

Morris, Charles 168 

Mnller.G.W 160 

Norman, C. A. M 184 

Norrl8,H. W 152 

Norton, Geo. W 140 

Nuttmg.C. C 152 

Olson, O. A 170 

Ortman, Arnold £ 168, 169 

Osborn, Henry L '140 

Onsianikova, F 187 

Parker, G.H 160 

Pardum, C. C 164 

Qaatkin, H. M 168 

Ramirex, Jose 174 

Rand, Theodore D 168 

Rathbun, Mary J 147, 148 

Robertson, Charles 163 

Ross, L. S 153 

Ryder, John A 168 

Salyay , M. Ernest 146 

Sars,G.0 187. 188, 189 

Slade.D.D 169 

Sheviakova, V. T 188 

Smith, Frank 149 

Smith, T. Telford 184 

Sneider,G.A 188 

Soule, Caroline G 159. 160 

Stenroos, K.E 186 

Stewart,F.C 152, 153 

Studnicka, F. K 179 

Bnter, Henry 168 

Trooessart,£ 180 

Turner, C.H 162 

Verhoeff, Dr. Carl 181 

VerriU, A. E 147 

Voigt, Walter 182 

Wainio, Edw 187 

Weysse, A.W 157 

Wilcox, E.V 160 

Wilson, Edmund B 158 

Winter. W 183 

Woodworth, W. McM 160 
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Authors or PsiNciPAii Papbbb in Books 
RECSivmD— Continued: 
Botani/^ Foreitrpt etc, : 

AUeiitT. P 187 

Anderaon, Alex. P 188 

AreohaTaleta, J 174, 175, 177 

Arthur, J. C 151, 152 

BaUey, L. H 157. 150. 188 
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Lucas, F.A 148, 147, 148 

Madarass, Dr. Julius v 178 

Maughan, J 164 

Norton, A. H 164 

Oberholtzer, Harry C 168 

Ormsbee, C. 164 

Peabody, P. B 164 

Prill, A. G 164 

Raspail, Xavier 176 
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CORRIGENDA. 

AtteotioD is not called to mere typographical errors where the intention is 
obvious enough. 

On page 6 the date, January 3, 1807, should be January 3, 1896. On same 
page the name I. B. Ashton should be T. B. Ashton. 

On page 29 the first foot-note should be omitted. It was intended for page 
28, and is properly inserted there. The stars on page 29 refer to the second foot- 
note, which should be first (or *) foot-note. The dagger after the name of St. 
John refers to the last foot-note, which should be second (or t) foot-note. 

On plate II supply the words **by Chas. S. Prosser and J. W. Beede." 

On page 31, also on page 79, the genus Fusilina should be Fa%ulina, 

On page 39 Pres. D. S. Kelly, spoken of in the account of the banquet given 
by the Topeka Philosophical Society, was president of the Academy and profes- 
sor in the State Normal School, and not president of the State Normal School, 
as implied in the statement on that page. 

On page 68, paragraph numbered 148, Symphocarpo% should be Sympho- 
ricarpoa. 

On page 112 Qervillia should be Oervillea, .On same page O. quadrupHcata 
should be Ostrea quadruplicata. 

On page 143, under U, S. Department of Agriculture^ the name Herbert G. 
Webber should be Herbert J. Webber. 

On page 144, seventeenth line, Waldmar Lindgren should be Walde mar Lind- 
gren; and in the twentieth line W. H. Turner should be H. W. Turner. 

On page 145, near bottom. The Henry, the unit of electrical induction, should 
be written The henry. 

On page 148, second paragraph, O. T. Cook, in eighth line, should be O. F. 
Cook; W. L. Holland, in thirteenth line, should be W. J. Holland ; Chas. L» 
Simpson, in fifteenth line, should be Chas. T. Simpson. 

On page 156, second paragraph, under T, B. Jennings^ W. A. Butler should 
be A. W. Butler. 

On page 157, under Baltimore, second paragraph, third line, for "plant" 
read "planet." 

On page 158, fifth line, for T. W. Richards read G. W. Richards. Frederick 
Charles Moneton, in the seventh line, should be Frederick Charles Moulton. 

On page 162, under Conway MacMillan, John H. Holzinger and John W. 
Holzinger should be John M. Holzinger. 

On page 166, under Torrey Botanical Club, Charles R. Peck, in eleventh 
line, should be Charles H. Peck. For the word Crytogamic, in eighteenth line, 
read Cryptogamic. W. L. Britton, in seventh line from bottom, should be N. L. 
Britton. 

On page 167, under E. W. Clay pole, second paragraph, the name E. A. 
Clayi)ole should be E. W. Clay pole. 

On page 168, under Philadelphia, third paragraph, sixteenth line, the genus 
Fredericia should be Fridericia, C. F. Cook, in fifth line from bottom, should 
be O. F. Cook. 

On page 169, third line, William H. Doll should be William H. Dall. In line 
Pennsylvania Geological Survey, I. P. Lesley should be J. P. LesleY^ j 
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On page 172, thirteenth line from top, J. R. Whiteaves, and in fourteenth 
line J. E. Whiteavee, should be J. F. Whiteaves. Same page, under Natural 
History Society of Montreal^ next to last full line of first paragraph, the name 
K. W. Kingston should be R. W. Brock, Kingston. 

On page 175, under Trinidad, the name Guffy, occurring four times, should 
be Gappy, every time. 

On page 176, under Societe Scientiftqtte du Chili, eleventh liiie» the genus 
Termnoclielidea should be Temnoohelid99. 

On page 181, under Deutsche g^olagifohe QeaeUachaft, Band XLVII, fourth 
line, the name Schlieter should be Sehlutar. 

On page 188, next to last liae, Ply^ciodtm should be PtyoioduB. 

On page 190^ in Entomologisk Tidskrift line, the name of Jacob Spaogberg, 
Editor, should be omitted. 
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